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YOU SEE THE 
PEOPLE ARE 
SUNBATHING. 


THE PEOPLE 
ARE SAND 
SCULPTURES. 















YOU'VE GOT TO SEE IT IN 


COLOR. 




It's true. The couple enjoying the sand is actually made from it. As are their clothes, 
glasses and book. Even the blanket they're lying on. It's all sand. Meticulously sculpted, 
painted and photographed to fool the eye. So when the artists who created this 
difficult illusion wanted to reproduce it for a brochure, there was only one printer 
they could trust with the job. An Epson. As you can see here, it captured not just 
the vibrant color of the setting but also the incredible detail in the sculptures. And 
turned what could have been a nightmare of a project into a day at the beach. 


INTRODUCING THE ONLY PRINTERS WITH EVERYTHING YOU NEED EOR ALL THE DETAIL YOU WANT. 

To capture the world's most brilliant images, only Epson color ink jet printers have the 
PerfectPicture® Imaging System for: 1440 x 720 dpi • Micro Piezo' technology, for a cleaner, 
smaller droplet - as small as 3 picoliters • Fast print speeds - up to 12 PPM black/10 PPM 
color • Quick-drying inks • PC/MAC/USB compatibility. And remember, only Epson supplies 

Epson Stylus Color Ink Jet Printers. 

guarantee Epson quality. For more information, call 1-800-GO-EPSON or visit www.epson.com. sheer brilliance starting at $ 89 . 



Price may vary. Up to 12 PPM black/10 PPM color with the EPSON Stylus Color 900. Epson, EPSON Stylus and Micro Piezo are trademarks/registered trademarks of Seiko 
Epson Corp. PerfectPicture is a registered trademark of Epson America, Inc. ©2000 Epson America, Inc. 














http : / / www . welcomG-to-the-worlds-longest-url.com/there_are_only_ 
two_ways_to_see_what_secrets_this_site_hoIds. _start_typing_and_ 
we_will_expec t_y ou_so m e tim e_la t er_t his_week._or_j u s t_ho1d_t his_ 
ad_up_to_your_pc_camera_and_reach_this_site_in_seconds. html/to_ 
p e r f o r m_t his_bit_o f_ma gic,_y ou_wi1l_fir st_n e e d_t o_d o w n1o a d_o u r_f r e e_ 

sof tware at 1 ookf ortheD-dot-com . the D-symbo 1 you see on the opposite_ 

P a 9 G _means_that_image_has_been_digita 11y_watermarked. _watermarked_ 

images_can_be_found_in_both_magazine_advertising_and_magazine_ 
articles._when_you_see_one_of_these_images_marked_with_our_D, _ 
ho 1d_it_in_f ron t_o f_your_pc_camera_and_zap—you_are_instan11y_at_ 
a_speci f ic_web_page . _no_t y p i ng_r i d i cu 1 ous 1 y_l ong_ur l_a ddr es ses. _ 
no_checking_and_doub1e_checking_for_mistakes_and_typos._no_wading_ 
t h ro u g h_h undr e d s_o f_pages_looking_for_one_s p ecific_p age._just_ 
the_web_page_you_want_at_a_speed_y ou_wont_be1ieve. _so_cut_your_ 
f i nger s_some_slack . _down 1oad_our_free_software_and_start_ho1ding_ 
those_D-marked_images_in_front_of_your_camera._it_will_amaze_ 
y ou_e ver y_t i m e_y ou_do. _i f_y o u_don t_have_a_pc_c am era, _ge t_t o_t y p i ng_ 
or_visit_look forthel)-dot-com_to_seG_why_you_shoul d_get_one.html 








Mmmmmmm.. .no one can resist that new 
car aroma. But have you ever heard anyone 
talk positively about all the crap you have to 
go through to buy a car? Well, now there’s 
giggo.com, the innovative online service that 
puts research, hassle-free financing and 
purchasing power right at your very fingertips. 

Want to compare a 
dozen cars under 
$35,000? No problem. 

In fact, you can research and compare 
every make, every model to your heart’s 
content. And you can do it buck naked 
from the comfort of your home computer. 
Log on to giggo.com and compare the 
fuel efficiency of one SUV to another. 

Or find out if all the cars you like feature 
side-impact air bags. You can compare 
as many as four cars side-by-side at 
one time. You can even figure out how 
much car you can afford using our 
giggocalculator. A few strategic clicks 
of the mouse and the info is all yours. 


Which new car smells better? giggo.com lets you research 
every make, every model to your heart’s content 
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All you need is 30 minutes 
to finance your 
new car at a great rate. 

No more haggling in the back office of a 
car dealership. And no more agonizing 
meetings spent scrutinizing your credit 
history. With our easy, step-by-step 
online credit application, giggo.com will 
have your answer in less time than it 
takes to make fudge brownies (yes, this 
is an admittedly shameless attempt to 
associate ourselves with something that 
smells really good). If you need any help 
filling out your application, a giggoteam 
member is just a telephone call away. 



F I G . # 1 A : 

The SPECTRUM 
of STINK 


Dirty 

gym 

socks 



Negotiate a great deal 
with one of our 
Preferred Dealers. 

Once you’re approved for a giggoloan, 
you can negotiate your best car deal 
with confidence because we send you 
a giggocheck overnight, giving you the 
power of a cash buyer. We’ll also put 
you in touch with one of our Preferred 
Dealers, which means they’ve already 
met our exacting standards. And since 
you’re in control every step of the way, 
nobody can push you around. It’s so 
easy, you come off smelling like a rose. 


Zj 


XBSt 


You can finance a car buck naked using giggo.com. 
However, we do not recommend driving in the nude. 

If you want to experience that new car smell 
in record time, follow your nose to giggo.com 
and put yourself in the driver’s seat. But do 
yourself and your neighbors a favor. Just throw 
some clothes on before you leave the house. 


Statistics reveal New Car to be the most popular scent 
at American car washes. Garlic (its molecular essence 
shown here) tested poorly and is rarely offered. 


There are few things more malodorous than 
the traditional car buying process. 


QitKto 

SF ZfZKco 


room 

We’ve got this car thing down. 
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Todays kids are born believing that 
fast enough isn't fast enough. The 
Optical Internet were creating offers 
unlimited bandwidth. So kids can 
send friends streaming video of their 
birthday party. Or download pictures 
from their cousins in nanoseconds. 
And actually have time left to email 
their grandparents. Change the 
way kids communicate, and you 
change the way they live. Lucent 
Technologies. We make the things 
that make communications work.™ 


Expect great things: 








You DO NOT have to BUY or RUN your Web server. 


Your dedicated server. Built to order. Managed 24/7. 
Burstable bandwidth. SmoothScaling™. There's no way to 
fight it—it beats co-location or virtual hosting every time. 

You make the call: In just 24 hours, Rackspace.com can get your 

business online with your own dedicated server, con¬ 
figured to your specifications and managed in our 
secure, world-class data center. 

• Server online the next day, guaranteed (Linux, Windows NT, Solaris, 
FreeBSD, Cobalt RaQ) 

• Dedicated, built-to-order 

• Burstable bandwidth 


Leader in 
Linux Internet 
Servers * 


* Rackspace manages more Linux Internet servers than anyone else in the world. 


• SmoothScaling™—no server hardware to buy or upgrade as your 
business grows 

• Easy-to-afford month-to-month contracts 

• No long-term lock-in 

• Full root access—you keep complete control of your server 

• Data center with redundant bandwidth and backup power 

And all at a cost that's right in your ballpark. Find out how little 
per month you can pay for the perfect 

server solution at www.rackspace.com. ■■ 



scorn 


Managing Internet Servers for the World 


visit www.rackspace.com or call 800.961.2888 









Hair loss runs in the family. 

But it doesn't have to. 

Look at your father, your uncle, 
your brush, then look at the facts. 
Rogaine® is clinically proven to 
stimulate and reinvigorate hair 
follicles to keep your hair growing. 
Use Rogaine at the first signs of 
fallout, before you look like you 
need it, and Rogaine can help you 
keep the hair you have. 

Not only do you get to keep 
the strong jaw, the smiling eyes, 
and the interesting nose your dad 
gave you, you'll get to keep the 
hair that works so well with them. 


Use only as directed. Individual results vary. 
Not everyone responds to Rogaine. 


STRONGER 


THAN HEREDITY™ 


Extra Strength 

FOR MEN 


©1999 Pharmacia & Upjohn Consumer Healthcare 









p a y my bills 


The most powerful bill-paying tool 
ever created .™ 


There's only one thing better than a stack of bills 

Receive and Review 


t 

neatly arranged on your desk. 

Pay 




t 


m 


A stack of bills neatly arranged on your desktop. 

Your life is cluttered enough without a stack of bills to trip you up. With Pay My Bills, com f you 
can receive and pay all your bills online. We'll even send you reminders when payments are due. 
All backed by our 24-hour customer support representatives. And instead of being flooded with 
hard copies , it's all filed neatly away on your desktop. Log on today and find out how great 
a truly paperless society can be. 



Sign up now at www.paymybills.com/wr to take 
advantage of a limited time offer!* 










© Copyright 2000 Autodesk, Inc. Autodesk is a registered trademark and iDesign is a trademark of Autodesk Inc. in the U.S. and other countries. 



^(JE&PNLY C&GAT&b A A/Ch/ PrOxJcT 

A A/C-YS CATEGORY. A A/EVV COMPANY 


How do you capture the sparks that lead to breakthroughs? The ideas that rocket 
your company beyond the ordinary? It takes a more stimulating environment, and 
the right design technologies. Autodesk harnesses the power of the designer, the 
power of the Internet and the power of innovation to help you gain the competitive 
advantage of superior design. It’s a faster, more fluid way to work that we call 
iDesign. See what iDesign can do for you: www.autodesk.com. 


autodesk 








© 2000 Real Media, Inc. 



realmedia' 


NOTHING ATTRACTS LIKE REAL MEDIA. 

What lures people to your online advertising message? Brands do. Real Media’s global network of over 1,000 top Web brands attracts 
a wide range of upscale, educated audiences - from business professionals and sports enthusiasts to families and travelers. And with targeted 
Content Networks, Real Media will connect you to sites whose content appeals to the exact people you are trying to reach. Call us at 
1 - 877 - 688 -REAL. Or e-mail us at attraction@realmedia.com. And when you’re ready to attract the right audience, just drop us a line. 

www.realmedia.com 

New York • San Francisco • Chicago • Dallas • Miami • Washington D.C. • Los Angeles 
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www.intersil.com/connections 


Intersil Corporation uses semiconductor expertise to enable highly integrated voice, data and video communications. Intersil’s integrated 
communications portfolio includes PRISM® Wireless Local Area Network (WLAN) chip sets that enable mobile connectivity products for 
the home and office; analog and mixed-signal integrated circuits for broadband access to wireless and wired Wide Area Networks (WANs); 
and power management products that enable 24x7 reliability in network servers, next generation PCs and information appliances. 


Our connection to wireless is clear. 


UNLEASHING THE POWER OF CONNECTIVITY 










SOMETIMES BUSINESS 

IS ABOUT MOVING PRODUCT. 

SOMETIMES IT’S ABOUT 


MOVING THE CROWD. 



CD-R 


From the warehouse district to Wall Street, more professionals trust Imation™ CDs. Why? Probably 
because of Imation’s nearly 50-year history in managing and storing data. In fact, all of our products 
are tested to exacting standards to withstand even the toughest environmental conditions. But then, 
our quality testing and customer service reputation have always been second to none. No matter 
what shape your business takes, you can count on Imation as a devoted leader in breaking new ground 
in technology solutions. For more information, call 888.222.2294 or visit www.imation.com/moving 



^imation 
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h t o 


data 


imaginative solutions. 




© 2000 Imation Corp. Imation, its logo and SuperDisk are trademarks of Imation Corp. 



















IF YOU’RE THINKING OF 
BECOMING AN ASP, 
NO ONE CAN GET YOU 
THERE FASTER THAN 

DATA RETURN. 



Ready to become an application service provider (ASP)? 
Data Return™ will get you there—fast. Our experience as 
a global provider of advanced Web and application hosting 
solutions for the Microsoft® platform enables you to stay 
focused on what you do best—developing applications. 
In partnership with Microsoft, Level 3 Communications and 
Compaq, Data Return provides you with the infrastructure, 
systems management and scalability expertise necessary 
for you to succeed in the ASP market. To learn more, call 
us ASAP at 800-767-1514 or visit www.datareturn.com. 

^ Data Return" 

Hosting The Back Office For E-Business 


800.767.1514 • www.datareturn.com 


Microsoft Level (3)' COMPAQ. 


© 2000 Data Return Corporation. Ail rights reserved. Data Return and the Data Return logo 
are trademarks of Data Return Corporation. All other trademarks or registered trademarks 
are property of their respective owners. 





Best of What’s New for Audio Video Category ‘99 - Popular Science - December ‘99 - Elura 


'98 Best Gear - Men's Journal Buyer's Guide - Fall/Winter ‘98 - Optura 


The Best of ‘99 - Camcorder & Computer Video - September ‘99 - Elura 


Vanguard Award - Video Systems - December ‘99 - XL1 




Editor’s Pick - Best Product of the Year - Sound & Vision - January ‘98 - Optura 


Digital Camera Category Winner - Technology Buyer's Guide - Time - November ‘99 


PC Computing Best ‘99 - PC Computing -July ‘99 - Elura 


Video Grand Prix Award ‘99 - Audio Video International - August ‘99 - Eh 


optura El 


Editor’s A-List Picks for Digital Camcorder Category - fC Computing - April ‘99 - Optura 


Best of What’s New for Audio Video Category ‘98 - Popular Science - December ‘98 - ZR 


Editor’s A-List Picks for Digital Camcorder Category - PC Computing - December ‘99 - Elura 


Most Valuable Product for Digi™pimera Category - PC Computing - January ‘00 - Elura 


€LU3A 


Camcording Product of the fear ‘99 - etown.com - November ‘99 - GL1 


Digital Photographic Editor’s Choice Award ‘99 - Petersen's Photographic - July ‘99 - Elura 


DeaUyscope’s Editor’s Choice - Dealersi 


DV Award of Excellence - Digital Video - Ap^tt‘98 - XLI 


© 2000 Canon U.S.A., Inc. Canon, Canon Know How, XLI anpura are trademarks orClnon Infe 


1 - 800 -OK-CANON 
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Digital Focus connects the 
production process of your 
traditional business with the 
information flow of the 
Internet. Quickly. Elegantly. 

The result is an organization- 
wide e-business system 
that will streamline your 
production supply chain, 
extend marketing reach and 
enhance customer service. 

We provide the people, 
process and technology 
that integrate robust, 
high-performance digital serv 
ices with traditional business 
via the Internet, allowing you 
to focus on core operations. 
Perfect Integration. 


DigitalFocus 

Call us at 1 - 800 - 765-5012 

or visit us at digitalfocus.com. 










/ Haney monitors F.O.E. \ 
activity while Diamond lures 
the evil agents downstairs and 
v Nathan calls for backup. , 




The latest in wireless phones. A tiny TV. And a martial artist with a light on her head. 
Seems the situation is well in hand. Or is it? Get the whole story only at RadioShack in 


RadioShack 


Cool Thins* 


You’ve got questions. We’ve got answers^ 

RadioShack com” 
































***»» wafce_up , freedom- 
loving citizensI!!**** 

It'S a new dawn, 
the thought police are at 
the door and all they want 
you to do is visit a nice 
little web site called 
Live365.com. Just type -in 
the URL and what at first 
seems a pleasant diver¬ 
sion is soon an ail¬ 
ing sonic passion. Your 
sight, your day. Your 
your right. And before you 
**»ov it, you're hypnotized 
In front of your computer 
for the umpteenth 
In a row and little 
end Jane America are 
allegiance to the 
Iraqi flag • Resist temp¬ 
tation! Read on! 


Darryl Jackson aka DJ Darryl 
aka 

THE DOMIN-ATOR aka Rasta D 

THis unlicensed DJ's (Death 
JockeyJ) 

^reggae show now has 100,000 
desperate addicts.How many more 
must fall under his spell before 
we awaken from our slumber??? 


LIVEi 


com 


TH® in anId!hoco?nfield 

a ag™gfit?fi hls mower? Think 


***+**Xgnore the follow¬ 
ing at your 
11 * 


********< 


■All you're gonna feel la good." 
Sure, the "tunes/ 1 seem good, the 
DJs seem good, it?s all good. 

III!At FIRST!!J But then you're hook 
ed and the turntables turn. Just how 

"good" are you gonna feel when you 
to move what's left of your 
box car?!? 


have 

belongings into a 


[MYTH 2 

■I can quit listening any time I 
want.* 

Nail biting, slouching, 

"close” dancing—these are things 
you can quit. Live365.com is not. 
Pretty soon, you'll be skipping work. 
Kids will be playing hooky. And 
who's that sitting in your barca- 
lounger? Why it's 
{Saddam Hussein! 


figl. fig. 2 fig. 3 

Intelligence sources will "neither 
confirm nor deny " the so-called 
inaxdeoua insidious Brain-Devolu¬ 
tion associated with repeated 
exposure to said "broadcasting 1 
procedure (bive3 6 5 . c™ * ng 


"Praa music on the Inter¬ 
net if good.* 

That's just what the Tri¬ 
lateral Commission (aka the 
Illuminati aka the Bilder- 
bergers) wants you to believe. 
Wake up, Nancy! Free music 
leads directly to Free Love... 
and next thing you know you' re 
keeping time to the music with 
a big dose of the £lap! 




Irons tor America 


against live365.com 


Paid for by the citizens 

























































Rio 

DIGITAL AUDIO PLAYER 


Hit the road with the latest 
evolution in portable digital 
audio players from the rebel 
leader of the music revolution. 
Whether your passion is 
alternative, hip-hop or the 
fringes of spoken word, Rio 
delivers a listening experience 
way beyond mainstream 
electronics. 







































If your e-commerce orders double, 
could your infrastructure handle it? 


ASD Systems provides software and manages the infrastructure behind 
e-commerce. Our solution supports the complete e-commerce operations 
of Internet retailers and direct marketing companies. 

• Proven one-stop e-commerce systems and service solution 

• Per-transaction pricing 

• Web site integration 

• Real-time order management and fulfillment processing 

• Scalable call center, fulfillment and logistics services 


Be prepared for the day your business doubles or triples.... 

In as little as 60 days, and with little up-front investment, ASD Systems can provide an alternative 
to the costs, complexities, and risks of developing and maintaining your e-commerce operations 
in-house. We can customize our software application to fit your business needs and provide 
product selection, packing, and shipping from our multiple warehouse locations. Our one-stop 
solution creates a superior shopping experience for your customer and ensures that you are 
prepared for the growing e-commerce demands of your business. E-commerce opportunities will 
grow tremendously in the near future - will your business be prepared? 


Let us show you how we can support your commerce-related operations. Visit our Web site at www.asdsystems.com 
and contact us at either 1-888-293-8409 or sales18@asdsystems.eom (NASDAQ: ASDS) 






NOW THERE'S A BETTER WAY 
TO SHARE YOUR PHOTOS. 



[ Store j Send us any roll of 

color film, we'll develop and 
return your prints. Then well 
store them—free*—on your 
very own private page of our 
secure web site. You can even 
upload your digital photos 
free as wei [ Send | hat 
way you can share your photos 
with everyone who's trying 
to get their hands on them. 

Reprint | And they can even 
order their own reprints. Visit 
us at PhotoWorks.com, and 
we'll develop your first set of 
prints, free. + 



picture what's next * 


‘Online storage included with paid processing order, 
t Free prints offer is good for processing any roll of 35mm or 
APS color print film or up to 24 prints from uploaded digital 
images. Limit one roll per person. Visit PhotoWorks.com for 
details. Some restrictions apply. © 2000 PhotoWorks, Inc. 
















micro ciRCF? 


MBhiesfc 
LStf.GOSt 
Smart Business 


Swell idea, this USB 
stuff. But add a hub here, 
an adapter there, 
and what do you have? 
A mess, that's what 
If you want to see 
something neat, instead, 
check out the new Belkin 
BusStation™ USB Hub. 

It's a little tower that 
sits right on your desk. 

The modules connect 
internally, without the usual 
tangle of wires hanging 
everywhere. Need to 
connect to a SCSI storage 
device? Your Palmf's 
serial HotSync® cradle? 
An Ethernet cable modem? 

Just click a module in place. 

It's quick. It's easy. 

And, oh yeah... 
it's drop dead gorgeous. 


usb.beikin.com 


©2000 Belkin Cosnpenents. Ail Bights Reserved. 
All Trade Mamas; Are Registered Trademarks Of 
Respective Manufacturers listed. 20AD221 








It’s time for clarity." 


Assurance 

Consulting 

Tax 

When you travel at Internet speed, unexpected 
obstacles can appear out of nowhere. That’s where 
our e-Tax Solutions come in. Our strategic approach 
helps you handle critical tax issues and steer clear 
of obstructions, which means your drive for success 
can be a much faster ride. 

For further information, contact: 

Jeffrey M. Stein, 

Vice Chairman—Tax; 

Michael S. Burke, 

Partner in Charge, 
e-Tax Solutions 

etaxsolutions@kpmg.com 


How important is 
tax strategy 
in e-business? 

How important is 
your steering wheel 
at 150 mph? 
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©2000 why.com 


.commies 
of the world 

unite! 


whyil 

JM power 
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Doc, ever since I heard I could get one 

that long, it's all I've been thinking Uh-huh_yes, the new possibilities. 

about... imagine all the possibilities... 


Longer domain names now available 


Register new domain names up to 67 characters 


~U7p 


reqistrars.com 


WE REGISTER DOMAIN NAMES. 


An ICANN-Accredited Domain Registrar 
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COMPUTERS 
CHANGED THE WORLD. 


FINALLY, 

THE FAVOR IS RETURNED. 









OnStream 






ADR, 


Media costs around $1/GB! 


Drives as low as $299*! 


Affordable? Yes. 
Reliable? You betcha 
Spacious? Oh yeah. 
Shuck corn? Um. no, 


Now there’s a drive that offers it all: From completely automatic backup to the ability 
to play video. We’ve combined the capacity of high-performance tape with the 
convenience of removable storage. The OnStream Echo 30GB Drive is the perfect 
backup solution for power desktops and workstations. 

Sorry, you’ll have to shuck your own corn. 

Find out more when you visit www.onstream.com/info ^ 


OnStream 


Recording the Digital Age. 


micro cznzzR 


ECTRONIC 


COMPUTER SUPPLIES 


Windows Magazii 


© 2000 OnStream, inc. All rights reserved. * Estimated street price of DI30 model. Model SC30e pictured. OnStream cartridges sold separately. OnStream, ADR, OnStream Echo, Advanced Digital Recording, 
the OnStream logo and the ADR logo are trademarks of OnStream, Inc. All other trademarks are properties of their respective owners. All information and specifications are subject to change at any time without notice. 


ADR 


www.onstfeam.conn/info 
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Welcome to Sealand. Nouu Bugger Off. 

Meet the ultimate offshore startup, a fat-pipe data haven that 
answers to nobody. By Simson Garfinkel 

Moletronics Will Change Everything 

Picture trillions of transistors, processors so fast their speed is 
measured in terahertz, infinite capacity, zero cost. It's the dawn 
of a new technological revolution - and the death of silicon. 

Can you say Thiophene Ethynylene Valley? By Rick Overton 

Amazon.com and Beyond 

Catching up with Jeff Bezos about Oprah, 1 -Click, and why it's 
still Day One for the Internet. 

Venture Capitals 

Mapping the hot spots of the global high tech boom. 


COLUMNS 


Reuenge of the Know-It-Alls Inside the Web's 

free-advice revolution. By Mark Frauenfelder 

Fuel’s Paradise World-class contrarian Thomas Gold 

has a theory about life on the planet: It's pumping out of the 
Earth's crust - and it's swimming in oil. By Oliver Morton 

Transmeta Inside We're about to find out if the 

ultra-chip startup can beat Intel at a new game: mobile, 
the market of the future. By Claire Tristram 


Are You Experienced? From Anheuser-Busch's 

exclusive tropical oasis to VW's 3-D marketing brandland, 
the personalized theme park is here. By Scott Kirsner 


The Hot Seat The titans of the new ergonomy have 
billions of dollars riding on your butt. Bruce Sterling reports 
from behind the battle lines. 


WIRED High Trek Hot swappable backpacks, solar 

cookstoves, flex-leather boots - summer gear gets back to 
nature and nerdture. By Andrew Tilin 


Cover Illustration: Tom Meade; 

Photograph: Donovan Wylie/Magnum; Satellite image: © Corbis. 
Introduction: Lou Beach. 
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Introducing the first IBM NetVista desktop: the x40 available at ibm.com 

It’s what happens when several good ideas come together. And a few old, complicated ones get the axe. The end 
result is a powerful little charmer that’s 75% less desk-hungry than traditional desktop pc’s - a nice complement 
to a machine that was engineered to be internet-ready, human-friendly, and refreshingly simple. The all-in-one 
NetVista x40. The first page of the next chapter of personal computing. Buy at ibm.com or 1 800 426 7255. 

Intel Pentium III processor up to GGTmhz 1 / 64-512mb sdram / 10-20gb 2 hdd / cdrom /15" TFT screen / $1899~$2299 3 (©business tools 


!SS. Estimated reseller price to end users. Actual reseller prices may vary IBM product names are trademarks of International Business Machines Corp. Intel, the Intel Inside logo and Pentium are registered 

trademarks of Intel Corporation. ©2000 IBM Corp. All rights reserved. 













MEET NETVISTA. 


imhz only measures microprocessor internal clock speed; many 


factors affect application performance. 2 gb equals one billion bytes when referring to storage capacity; accessible capacity may 
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visit us before your vision starts to fade 


One day it's cloud nine. The next it's a thunderstorm. Ah, love. We can help you find your way through 
all the ups and downs, whether you're in love, out of love or looking for love. Visit XseeksY.com. 


Xseeksy.com 

The online relationship network 


2000 XseeksY.com, Inc. 
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128 Building The Perfect Storm ... 
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Jargon Watch, Under the Hood 

136 INF0P0RN Rawdata 
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TREAD LIGHTLY-DRIVE RESPONSIBLY OFF ROAD. PLEASE BUCKLE UP FOR SECURITY. ©2000 LAND ROVER NORTH AMERICA, INC. 


Some people buy a Land Rover just to be seen in it, 


It’s ten o’clock. Do you know where the 
road is? In thick fog and bulleting rain? 

If you’re driving the Discovery, you will. 

With all of its lights and reflectors, 
everything on the road is more visible. 

Including you. 

Of course, that’s not the only reassuring 
reason the Discovery stands out. 

You’ll appreciate the downpour-defiant 


grip of permanent four-wheel drive. As 
well as four-wheel electronic traction con¬ 
trol, a system that monitors each wheel, 



DISCOVERY SERIES II 

STARTING FROM s 33,975* 


maximizing grip and handling. 

And how quickly can you stop? Well, 
let’s put it this way: how fast can you say 
“Four-wheel, four-channel, all-terrain ABS”? 

So call 1-800-FINE 4WD or visit us at 
www. Best4x4. LandRover. com. 

And drive away in the Discovery, a 
vehicle that does wonders for your image. 

Or disappear into the night. 


*THE STARTING MSRP OF A 2000 DISCOVERY SERIES II IS $33,975. MSRP OF MODEL SHOWN IS $36.725 AND INCLUDES LEATHER APPEARANCE PACKAGE. BOTH MSRPS INCLUDE $625 DESTINATION 
CHARGE AND EXCLUDE TAXES, TITLE, LICENSE & OPTIONS. OPTIONAL FEATURES CURRENTLY SUBJECT TO AVAILABILITY. ACTUAL PRICE DEPENDS ON RETAILER & SUBJECT TO CHANGE. SEE RETAILER FOR DETAILS. 







ITXC webtalkNOW! Service SM gives your website or portal the stickiness you’ve been searching for. 
webtalkNOW! is an instant solution for offering web-to-phone and PC-to-phone service to your 
customers. The beauty of webtalkNOW! is that ITXC is transparent - vour customers see vour 
brand, vour content, and vour advertising on vour site and they’re captive for the duration of the call. 

ITXC Corp® is the service providers' service provider for Internet telephony and operates ITXC.net™, 
the world’s largest network for voice on the Internet. To begin offering web-to-phone or PC-to-phone 
calling, visit www.itxc.com/webtalkNOW or call us at +1.609.750.3399. 



ITXC: The Talk of the Internet 









Whether they’re behind their desk or 30,000 feet in the air, getting the 
attention of top executives is difficult. Until now. Now you can reach over 
three million of them a month. How? 


Bunting's Window. The in-flight video presentation starring Mark Bunting - 
trusted by millions for information on technology products and services. 
Bunting’s Window puts your company front and center for three full minutes 


You can feature your company for a full month on Bunting’s Window - for 
less than the cost of half a page in The Wall Street Journal for a single day! 


We’re booking for next month’s features right now. Contact Tom Hoitsma 
at SKY TV 214-741-3931 or TomH@skytv.net for more information or a 
free sample videotape. 


3 Million Opportunities 















STOP PC PROBLEMS 

BEFORE THEY ERUPT. 

YEAH, BEFORE . Introducing the first pre-emptive support service for the PC—Aveo’s 

Attune Service. It alerts you to problems before they erupt. And then it 
lets you know exactly where to find the right product, service, or upgrade 
to fix them. Download it free from Aveo.com, or find it on popular PC, 
software, and peripheral products. It’s pre-emptive, pro-active, and 
free. But most importantly, it’s all about ‘before.’ Yeah, before. 

AVEO w w w. AV EO.com 

Aveo, the Aveo logo, Attune, Attune Service, Attune Network, and Intelligram are trademarks of Aveo Inc. ©1999 Aveo inc. Ail rights reserved. 









Wireless Data Fix? 


Strung out because you can't get to your data? 



Don't sweat it— Merlin can help 
Merlin provides wireless data 
access through your Windows® 
laptop or handheld computer. 

v ^%/M 

It allows you to wirelessly 
send and receive e- 
mail, visit the Internet 
and connect to 
corporate servers. 

That's right, no 
wires—you can be 
mobile and get all of 
the data you need. 

And, it's the most 
affordable wide-area 
wireless PC card modem 
on the market. 

Get Merlin and get connected. 


DIOVATEL WIRELESS 


Wireless Magic by Novatel 


1-888-888-9231 

www.novatelwireless.com/wired 






who i^o logger thinks 
he is Less of a iM,a ia,. 


who teaches his soia, 
the iwc^oYtav^ce of 
early detection. 


who comforts a mother 
as she faces the challenge 
of a lifetime. 


AMERICAN 
CANCER 
? SOCIETY 


No matter who you are, we can help. 

1-800-ACS-2345 | www.cancer.org 

® 2000 American Cancer Society, Inc. 




progressive attitude and legendary 


Ijjred by the region’s 
quality of life, people across the world came to San Diego to 
start a technological empire. Equipped with laptops and 
cell phones, these modern day pioneers have created a 
technologically symbiotic environment unlike anywhere else, 
inspiring innovative products and creating new industries altogether. 


It’s all fueled by one thing 


A prestigious network of academic 
institutions, which includes one 


Innovation. The drive to revolution 


ize. Serviced by the best work¬ 
force in the country, the region is 
a hotbed of new ideas and fertile 


of the top research universities 
in the country, is a breeding 
ground for new talent and the 
products and services of 
tomorrow. World-renowned 


ground for financial capital. 
Whether it is Bioscience, 


Communications, Software, 


scientific institutes, such 


the Internet, or Defense and 


as Scripps and Salk, add 
to the intellectual capital. 
Customers and suppliers 
alike blanket the landscape. 
And far from the days of covered 
wagons, an international airport 
services the entire region. 


if 

Space, the future of science 
and technology is San 
Diego - technology’s perfect 
climate. For a virtual tour, visit 


www.techsperfectclimate.org 
and don’t forget that sunscreen. 


WELCOME TO 
SAN DIEGO 


www.techsperfectclimate.org 


San Diego Regional Economic Development Corporation • City of San Diego • County of San Diego • San Diego Unified Port District 
Cities of: Carlsbad • Chula Vista • El Cajon • Encinitas • Escondido • La Mesa • Oceanside • Poway • Santee • Vista 
American Electronics Association • BIOCOM Isan diego • San Diego Imperial Counties Community Colleges Regional Consortium • San Diego Tech Force 
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The Pharaohs knew how to keep their treasures safe and secure. 


Shouldn’t your company do the same? 


Web Hosting. Redefined. 

Like the Pharaohs, we understand the importance of securing valuable assets. 
Especially when it comes to hosting your company’s Web site. We combine 
state-of-the-art hardware with our new patent-pending hosting architecture to 
maximize reliability and site uptime. Of course, when your site resides in one of 
our highly secure data centers, your business has a better chance of becoming the 
next great wonder of the world. Call 1-888-261-5588, or visit www.epoch.net. 
Are you ready to do something remarkable? 



EPOCH 

INTERNET" 


Hosting a High-Speed Access ± E-Business Solutions 
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YOU DO NOT 
HAVE TO BUY 
THIS BOOK. 



Just download 
FREE at 

wiiiiw.understandingiisa.coni 


if you want to buy this book, go to your Barnes & 
Noble store or www.bn.com or www.amazon.com 


UNDERSTANDING USA 
ISBN 222-55667-899900 
Published by Richard Saul Wurman & 
TED Conferences Inc. 

Post Office Box 186 Newport Rl 02840 

These organizations have 
generously given their support. 

America Online Inc. 
General Motors Corporation 
Hearst Communications Inc. 
Intel Corporation 
The Markle Foundation 
Mattel Inc. 

Ovations / United Healthcare 
SmartPlanet 
Steelcase Inc. 
USWeb/CKS 
Xerox Corporation 
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THE DOT IN .COM PRESENTS 



THE GREATEST SERVICE PROVIDER OF ALL TIME. 
in these MYSTICAL TIMES of net knights and web warriors, the SERVICE provider landscape appears DAUNTING 

AND TUMULTUOUS. WHO DO YOU TRUST WHEN OUTSOURCING YOUR DATACENTER. WEB HOSTING OR CRITICAL APPLICATIONS LIKE ERP? 

trust the OUTSOURCE RER - one who has the magic of SUNTONE 1 " CERTIFICATION from the dot in .com, sun microsystems. 
WHEN YOU SEE THE SUNTONE SEAL. YOU’LL KNOW THAT THE OUTSOURCERER HAS ENDURED RIGOROUS TESTI NG AND PASSED STRINGENT 
specifications for NETWORK INFRASTRUCTURE and operations, so you get ihaiione-like reliability for your 
OUTSOURCED APPLICATIONS AND SERVICES. WITH THE OUTSOURCERER YOUR PEACE OF MINI) IS REAL. 

WHY? BECAUSE THE OUTSOURCERER IS REAL. AND HE’S GOT THE SUNTONE SEAL TO PROVE IT. SERVICE PROVIDERS: 

to FIND OUT HOW to get certified, VISIT SUN.COM/SlINTONE. 


microsystems 
We're the dot in .com 


# , THE NETWORK IS THE COMPUTER.' WWW.SUN.COM/OUTSOURCERER ©2000 SUN MICROSYSTEMS, INC. All RIGHTS RESERVED. SUN, 
jt* SUN MICROSYSTEMS, THE SUN 10G0, THE JAVA COFFEl (UP LOGO. THE SUNTONE LOGO, SUNTONE, IHE NETWORK IS THE COMPUTER, AND WE'RE THE 
Java DOT IN .COM ARE TRADEMARKS OR REGISTERED TRADEMARKS Of SUN MICROSYSTEMS. INC. IN IHE UNITED STATES AND OTHER COUNTRIES. 


SunTone 

CERTIFIED 











^ No two consumers are looking for the same thing, but some of today's 
smartest companies are using the Internet to give them exactly ‘what they want’ 


-with e-centives’ 


e-centives enable merchants to reach across the Web to the right audience at 
the right time with special offers targeted to consumers’ unique shopping interests 
—while consumers’ shopping profiles are safeguarded for privacy, e-centives provide 
a seamless user experience designed to motivate consumers through the purchase 
process by automatically recognizing, authenticating, and applying the redemption 
of their special offers to their purchases. With this unparalleled technology and 
access to our unique network of top portals, content and community sites, 
merchants are able to: 


• acquire new customers; 

• increase sales; and 


• build customer loyalty. 


To realize the promise of true ‘one-to-one’ marketing, visit www.e-centives.com/corp 
or call 1.877.ECENTIVES. 


what you want 


www.e-centives.com/corp 


©1999-2000 e-centives, Inc. All rights reserved, e-centives and e-centives logo are the exclusive trademarks of e-centives, Inc. 
All other brand names mentioned are trademarks of their respective holders. 


e-centives [E-’sen-tivs] n. Special online offers and digital coupons tailored to consumers’ unique shopping 
interests—ready to redeem when they’re ready to shop. 


available at: 


Excite.com 


ZDNet.com 


NextCard.com 


theglobe.com 


Deja.com 


ThirdAge.com 


USATODAY.com 


Prodigy.com 


ComputerShopper.com 


mom.com 


and more. 


e-centives 





; affiliates in the US ond/or other cauntj i 
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Print 


I SHE PUSHED THE BUTTON 


THAT QUICKLY PRINTED THE PROPOSAL 


THAT JUST MADE IT TO THE COURIER 


WHO RUSHED IT TO THE MEETING 



THAT WOULD CHANGE HER BUSINESS FOREVER. 












OR 


EVERYTHING YGUR PC NEEDS 

With the millions of computer products 
out there, finding and getting the ones 
you need could lead to acts of desper¬ 
ation. Don’t give in. 

MANAGE YOUR PC-$29.95/YEAR 

McAfee.com, the only online PC manager, 
recommends and quickly downloads all 
the latest software, hardware and upgrades 
you need. Plus it automatically updates 
your current software. 

EASY ONLINE PC REPAIRS 
Got trouble? McAfee.com automatically 


diagnoses then repairs all kinds of software 
and hardware problems. 

CAST OUT VIRUSES, OLD AND NEW 

Web-based versions of our award-winning 
products, like VirusScan, also defend 
against nasty new viruses while wiping 
out your old ones. 

FREE 14-DAY TRIAL SURSCRIPTION 

Get our full PC management and pro¬ 
tection free for 14 days. Sign on at 
www.mcafee.com. 


m 

THE PLACE FOR YOUR PC 


McAfee 
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XEROX PRINTERS MAKE IT HAPPEN. 



THE?/mT COMPANY XEROX 

XEROX NETWORK PRINTERS 


Speed makes all the difference. Xerox introduces a full line of network-ready color and monochrome printers with the speed your business 

needs. Print brilliant color as fast as 14 ppm with the award-winning Tektronix Phaser printers, now part of the Xerox family. The new Xerox monochrome line, 
with print speeds up to 40 ppm, is flexible enough to meet the needs of any size workgroup on everything from labels to cardstock. To see how Xerox can 
make something happen for your business, call 1-877-362-6567 ext. 1702 or visit us at www.xerox.com/officeprinting/fastl702. 


Copyright © 2000 XEROX CORPORATION. All rights reserved. Xerox®, Phaser® and DocuPrint® are 


trademarks of XEROX CORPORATION. Tektronix® is a trademark of Tektronix, Inc. licensed to XEROX CORPORATION. ‘Estimated U.S. retail starting price. Reseller price may vary. 
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30,000 feet is no place to go into sudden 





Agilent Technologies is a new company 
comprised of the former Hewlett-Packard 
test and measurement, chemical analysis, 
semiconductor components and medical 
products businesses, www.agilent.com 












Microsoft 

Where do you want to go today? 


Greg Hawkins, CEO, buy.com 



©2000 Microsoft Corporation, A!! rights r eserved Microsoft. Windows. Where do you want to go today? and the Windows logo are either registered trademarks or trademarks of Microsoft Corp. in the United States and/or other countries, buy.com is a trademark of BUV.COM. INC. 


“Our stores don’t close at 6 o’clock 

or 9 o’clock, they stay open all night 


So reliability 


is paramount to our success 


To see how Greg is using 
Windows® 2000 to run a 24x7 Internet superstore, goto: 

www.SeeMyStory.com/Greg 




Microsoft® 

Wmdows20oo 

HlThe Business Internet I starts fjere 
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Bill Joy’s cover story on the dangers posed by 
developments in genetics, nanotechnology, and robotics 
(“Why the Future Doesn’t Need Us,” Wired 8.04) 
struck a deep cultural nerve. Instantly. 


Literally within hours of its appearance, reactions began 
arriving via email, fax, and phone from all parts of the globe. 
In The New York Times and The Washington Post, Joy's essay 
was recognized as a landmark publishing event, a judgment 
affirmed by countless online publications, newspapers, mag¬ 
azines, and television networks in America and abroad. The 
Times of London reported that the article "is being compared 
to Einstein's 1939 letter to President Roosevelt alerting him 
to the possibility of a nuclear bomb." 

Joy, cofounder and chief scientist of Sun Microsystems, is 
one of the most influential figures in computing: a pioneer 
of the Internet, godfather of Unix, architect of software 
systems such as Java and Jini. That a scientist of his stature 
had chosen to confront with such candor the threats accom¬ 
panying the benefits of 21st-century technologies made 
for more than a slew of headlines. It sparked a dialogue 
that has already been joined by business and technology 
leaders, members of Congress and President Clinton's 
inner circle, Nobelists and theologians, educators, artists, 
and schoolchildren. 

What Bill Joy started in Wired's pages is one of the most 
essential conversations of this new century. On the Net and 
in the policy arena, in universities and communities large 
and small, the debate he provoked has been vigorous - and 
occasionally contentious. Which is as it should be. We are in 
the very early stages of understanding not only the promise 
but also the grave perils of genetic engineering, nanotech, 
and robotics, and we need to look carefully at what kind of 
future these technologies might deliver us. We live in an ever 
more complex world, in which the scale of change is vast 
and its acceleration rapid, yet most people have never 
before been so uninvolved in technological and scientific 
development. But who says we are incapable of thinking 
in new ways and addressing the hard questions ahead? 

The overwhelming outpouring of intelligence and energy 
in response to Joy's essay - as reflected in the sampling that 
follows - is one powerful indication that people are up to 
the challenge. They've discussed the article's ideas with 
strangers on airplanes and the subway. They've urged their 
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parents to read it. They've assigned their students to write 
papers on it. They've offered their time and money to help 
spread the word about the issues it raises. They've passed 
around the URL ( www.wired.com/wired/archive/8M ). 
They've proposed conferences and forums, requested 
reprints (nonprofits and educational institutions can receive 
free reprints by faxing +1 (970) 920 6542; reprints can be 
purchased by emailing reprints@wired.com ), and begun 
preparing what promises to be a tidal wave of published 
reactions. Many readers express immense gratitude to Joy 
for giving their fears and anxieties a voice; others object to 
certain passages; still others disagree with almost every¬ 
thing he wrote. But everyone has responded with equal, 
and remarkable, passion. To help keep the 
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"WHY THE FUTURE DOESN'T NEED US" 




+ conversation thriving, we've established an email address, 
whythefuture@wired.com, so that readers can receive 
updates and alerts on issues and events related to the 
article, and to GNR technologies in general. We hope you'll 
join the ongoing discussion. 

For that, ultimately, is the goal. Near the end of his essay, 
Joy expressed his desire to keep talking about these issues, 
responsibly and seriously, "in settings not predisposed to 
fear or favor technology for its own sake." Wired's funda¬ 
mental mission is to be one such setting: a forum for new 
ideas and arguments, frequently celebrating the revolu¬ 
tions occurring in science and technology, but never afraid 
to explore any troubling implications as well. Obviously, 
we don't have all the answers, but we do know some of the 
best and most important questions. As the future rushes up 
to meet us, we intend to keep asking them. 

- Katrina Heron , Editor in Chief 


Alex Vella, applications engineer. Protocol: 

Bill Joy has created the most profound, thought- 
provoking document in recent history. If this isn't 
Nobel Prize thinking, then there isn't any meaning 
in the Nobel Prize.The reading of"Why the Future 
Doesn't Need Us" should be made mandatory in 
universities throughout the world. 

Robyn Miller, cocreator, Myst and Riven : 

I've come away hopeful; I suddenly feel that maybe 
there's a chance we will not go on ignoring this 
gigantic pink elephant that's standing in the middle 
of the room! We talk and talk about all these won¬ 
derful, beautiful things that we will accomplish this 
century, but no one seriously mentions that it may 
very well be our last. I am not frightened by tech¬ 
nology. But I am sometimes frightened by "us," by 
humankind. I am awed, but frightened. Because we 
are mostly ignorant, but we're incredibly powerful! 
Like a machine, going on and on, we grow more 
and more powerful every day. It's a dizzying sort of 
power and if we have it - and if there's money to 
be made or people to be conquered - we will use 
it.That's our history.That's what we inevitably end 
up doing. 

Doug Ellis, communications director. Aspen 
Research Group: More than fear, I felt inspired 
that one of our country's greatest minds was 
sounding the alarm, and drawing on inspiration 
from as far afield as Henry David Thoreau and the 
Dalai Lama in the process.To me, it was a harbinger 
of the future synthesis of science and spirit. 

Ed Lazowska, chair of computer science. 
University of Washington: Extraordinary article. 

Greg Weller, Web developer, Cuyahoga 
County Public Library: I think that Joy should 
heed the tag line of the Sun Microsystems ad in 
the same issue:"Please, if you do not take part, at 
least have the good sense to get out of the way." 
Personally, I'll side with the techno-utopia, live- 
forever-in-a-silicon-body faction. 

Scott McNealy, CEO, Sun Microsystems: 

Bill Joy has helped create some of the top network¬ 
ing technologies on the planet. He has made a habit 
of predicting and inventing the future. Nearly 20 


years before almost anyone else, he knew the world 
would be built around the Internet. Given his track 
record, maybe we all need to spend more time 
thinking about the issues he addressed in Wired. 

Joe Martin, social worker. Pike Market 
Medical Center: Can the alarm raised by Joy 
bring about a serious reconsideration of these 
rapidly evolving technologies? Many others long 
before Joy have expressed similar concerns, all to 
no effect. As Joy himself admits, the pursuit of 
these extraordinary techniques is intoxicating, and 
the financial rewards for their successful imple¬ 
mentation have proven staggering. Still, one would 
think that the preservation of humanity might 
cause at least some members of the human family 
to take Joy's call to attention quite seriously. 

Leslie Berlowitz, executive officer, Ameri¬ 
can Academy of Arts and Sciences: We plan to 
organize serious studies at the Academy that will 
look long term at the issues Bill Joy has raised, and 
the consequences of these emerging technologies. 

Tom Cantlon, Cantlon Computer Consulting: 

I too have mixed feelings about technology's 
potential benefits versus disasters. But Joy's article 
raises an interesting "populist versus elitist" ques¬ 
tion: Who gets to decide? 

Peter Trei, software engineer, RSA Security: 

This article is manna from heaven to those who 
would further centralize and tighten control over 
people, and will undoubtedly be cited by those 
who would restrict privacy and anonymity. 

Jeanne DesForges, associate VP, Morgan 
Stanley Dean Witter: I made the mistake first 
thing this morning in my office of printing an 
online copy of the article. I was, am, and will be 
profoundly and unexpectedly affected, sitting here 
embarrassingly almost in tears. By necessity a 
technology end user, now I know why, looking out, 

I am more than a little sad - and apprehensive. 

Marc Schultz, translator, Japan: Just when 
I have absolutely, irrevocably decided to let my 
subscription lapse because I'm totally sick and tired + 
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mingo, wing and ed lee 

surfers/restaurateurs 

min go: after the first wahoo’s caught on, 
we wanted to open some new restaurants, 
but nobody would take a chance on these 
surfer guys. 

edj dom and merrill said wejdo see jt down 
the road, so we’ll jump in and partner with 
you guys. 

wing: it’s not just about lending us money, 
dom’s put us together with people in our 
industry to share ideas with and with the 
right people at merrill to help us gro w the 
business.. 

wing: he did make one questionable decision, 
though, he took up golf instead of surfing. 



“they saw past the shorts and t-shirts” 



dom alvarez 

duffer/financial consultant 


dom : don’t let the surfer dude thing fool 
you. these guys are good businessmen. 


they’ve gone from 1 restaurant to 13. we put 
together a plan for their personal finances, 
too, and they’ve gone from, well...interesting... 
to a place where they’ve all got healthy 
retirement plans. 


i think their dad, who’s also a client, must be 
happiest of all. he no longer has to use his 
house as collateral on their loans. 


be bullish 



Merrill Lynch 





















of all the dot-com, IPO, nerd-billionaire crap you've 
been filling your in-between-the-ad pages with 
lately, you go and print the important Bill Joy article. 
Time to think again. 

Ervin Kreutter, independent researcher, 
Ervin Erwin Edward: It took guts to print the Bill 
Joy article in a world that sleeps as soundly as this 
one. It was a service to this country and the planet. 
But it'll take more than words to make a difference. 

Sir Harold Kroto, chair. The Vega Science 
Trust, and 1996 Nobel laureate: I share Bill 
Joy's apprehension.The only realistic long-term 
check-and-balance that we can maintain over our 
rapidly developing technologies is to provide 
ongoing education of policymakers and the public. 

Pamela M. Moteles, student, Bucks County 
Community College: Bravo for exposing the 
potentially damaging effects of unethical technology 
and the self-serving utopianism that has infected 
the cyberculture. We can still have a great future 
with machines if we proceed with intelligence. 



Jennifer R. Pournelle, managing editor. 
Institute on Global Conflict and Coopera¬ 
tion, University of California: Joy's warning, 
of course, needs to be broadcast far and wide. But 
it utterly underestimates the power not of technol¬ 
ogy as we know it but of Joy's own mind. He can 
weave together these disparate, dark threads into 
one, big, gray, gooey cloud of angst; we can imagine 
this cloying vision and fear for our future. But in 
reality, we still don't have bug-free word processing 
software. We can't get one lander safely onto Mars. 
My HMO needs four people to process one $50 
insurance claim. We are a very long way indeed 
from the seamless integration of the categories of 
technology needed to precipitate Joy's apocalypse. 

Marshall Wieland, product marketing 
manager. Exodus Communications: One of 

the most curious and subtle points in Joy's argu¬ 
ment is the speed with which we are approaching 
a point of "critical mass." I recall the words of 
J. Robert Oppenheimer from his translation of 


The Bhagavad Gita following the Trinity test: 

"Now I am become Death, the destroyer of worlds." 

I too hope that in the midst of this economic 
slipstream we can come to realize that technological 
innovation is not without cost or consequence. 

Bruce Sterling, author. Distraction : It's a 
good, healthy development to see some iibergeek 
guy come out of the obscurantist shadows, step 
right up to the public podium like a responsible 
adult, and bluntly come up with a moral crisis and 
a personal confession.The guy is genuinely trou¬ 
bled by a matter of some public import. He's looked 
for historical precursors and a deeper understanding; 
he's tried to grasp how other people in the techni¬ 
cal elite have confronted similar moral challenges. 

I think he hit on a very apt role model with Oppen¬ 
heimer. It seems to me that Bill Joy is having an 
"I am Death, the destroyer of worlds" moment well 
before the skunk works team sets off the giant 
chain reaction out in the desert. I strongly approve 
of this approach on his part; clearly you should 
always have the moral crisis first. I think this 
demonstrates actual progress in the handling 
of potent technologies. 

Gregory Stock, director. Program on 
Medicine, Technology, and Society, UCLA 
School of Medicine: Joy muses that we'd be so 
much safer if only "we could agree, as a species, 
what we wanted, where we were headed." Does he 
seriously imagine people would somehow agree 
to forgo advanced technology without some prior 
disaster? 

Joy's article is long on hand-wringing, but short 
on any practical approach to mitigate the problems 
he posits. It should be obvious that there will be no 
consensus on this issue, so the only feasible way of 
seriously delaying these technologies would be to 
impose an intrusive totalitarian solution globally. 

I say that if we are one day to be transcended by 
machines, so be it. No technology policy is going 
to put the brakes on evolution and change that. As 

even the Dalai Lama once indicated he could imag¬ 
ine being reincarnated in a computer. So have a 
little faith, Bill. You may not like the future's eventual 
shape, but your grandchildren - whoever or what¬ 
ever they are - will probably think it's just fine. ^ 
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Kieran Cloonan, product development 
analyst. Private Business: Will the future 
look more like Star Trek or Blade Runner ? For every 
great advance imagined by Gene Roddenberry, 
there is a darker correlative in P. K. Dick or William 
Gibson. Until now, both have seemed out of the 
range of the possible - but as Ray Kurzweil is to 
Bill Joy, so Joy is to me, and I am forced now to 
throw open the book on possibility. 

Mel Schwartz, professor of physics, Colum¬ 
bia University, and 1988 Nobel laureate: 

The problems are real and are probably more 
serious and closer at hand than most of us imagine. 
Indeed, now that we have learned how to clone 
sheep and pigs and are on the verge of making 
immortality a fact, it is time to have a far-ranging 
discussion of these issues. 

George Dyson, historian and author of 
Darwin Among the Machines : The main thing 
wrong with Joy's article is the title. We are not 
being replaced by machines; we are being incorpo¬ 
rated into a machine. And it is too big, too different 
(dare one say alien?), and, perhaps, too intelligent 
for us to fathom. But the future will need us more 
than ever. I believe that many of the things the 
Kurzweils are hoping for will never happen. And 
I believe that many of the things the Kaczynskis 
are afraid of have already happened. 

Just as it did not take long for high-speed com¬ 
puting to escape from the big labs to the desktop, 
soon enough it won't require millions of dollars to 
create designer organisms. A few credit cards and 
accounts with various suppliers might be sufficient. 
Who would have imagined, 30 years ago, that 
you could buy nanosecond-memory for a dollar 
a megabyte and order DNA over the phone for a 
dollar a base? 

We tend to view evolution as a stable if branch¬ 
ing process, with a tree-like structure.This whole 
structure could collapse or turn into something 
else. Who can predict which organism's germ line, 
on which branch, is going to be the main trunk in 
the (long-term) years ahead? We presume it will 
be ours. But it may be the germ line of some non¬ 
descript little critter that just happens to be the 
laboratory subject whose genome is the first to be 
fully communicated - two-way - into a very pow¬ 
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erful CPU, where this otherwise unremarkable 
creature's evolution will advance by leaps and 
bounds as a result (with consequent benefits to its 
shareholders, but not necessarily to the rest of us). 

Rich Gold, manager. Research in Experi¬ 
mental Documents, Xerox PARC: I think of 
nanotechnology as still about 30 to 50 years out. 
Robots seem less worrisome to me. But genetic 
engineering has already begun, it is here, and it is 
massive. I believe that it will make the computer 
revolution seem like a small blip on the screen, 
though, of course, computers made it possible. It 
seems to me that genetic engineering should be 
dealt with at about the same danger level as we 
treat plutonium. But the real problem seems to be 
the ethos of our tribe: "Here's some new technology, 
let's make some new stuff!" Of course, our tribe 
can't even write bug-free software yet. 

Kristine Stiles, associate professor of art 
and art history, Duke University: Joy confesses 
to having just awakened to the possibility of 
rendering the human race obsolete through new 
technologies. But Joy's awakening is not heroic; 
it is symptomatic of the problem. By burying his 
head in the proverbial silicon, he willingly con¬ 
tributed to what he now describes as "undirected 
growth through science and technology," with 
utter disregard for the insights and research of 
his colleagues in the arts and humanities. 

Stuart Johnston, senior technical writer, 
Iona Technologies: For the first time, someone 
has pulled together the strands of 21 st-century 
science and scientific ethics and starkly illuminated 
the risk of pursuing knowledge at all costs. Bill Joy 
may consider himself a "generalist," but his back¬ 
ground, interests, and eloquence perfectly qualify 
him to spread his message. 

David Morton, research historian, IEEE 
History Center, Rutgers University: Joy 

quotes others who write fearfully of what the 
"elite" (who presumably control technology) might 
someday do to the rest of us, but is apparently 
blind to the fact that he himself is one of those ^ 
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elite. If Joy really wants to make a difference, he can 
learn from the nonengineering world what human 
progress really means. He can start to change the 
embedded culture of science and technology by 
teaching engineers and scientists how to refuse to 
participate in lines of inquiry that clearly do not 
improve the lives of ordinary people. 

Neil Munro, reporter. National Journal: Right 
or wrong, Joy's article took nerve to write. Indeed, 
by challenging the idea that individual autonomy 
always leads to a greater good, he is challenging 
the orthodoxy of his class. 

Tristram Metcalfe, architect and inventor, 
Metcalfe Associates: Bill Joy may be the poster 
child to describe our childhood's end, and we are in 
debt to his alarming mind. 

Peter Tabuns, executive director, Green¬ 
peace Canada: It might be easy to dismiss Joy 
if it weren't for the fact that the human track 
record with far simpler, less powerful technologies 
has not been very good. Currently, humans are 
engaged in changing the chemistry of the atmos¬ 
phere and the climate of the planet with a very 
low-tech practice, the burning of fossil fuels such 
as coal, oil, and gas. Even with evidence mounting 
daily that our use of these fuels is putting our 
world at risk, it is extraordinarily hard to turn things 
around. Our challenges with more complex tech¬ 
nologies, which could have a huge impact even 
more quickly, are sobering.Thanks to Bill Joy for 
speaking up; now it is important for the rest of us 
to listen and act. 

Amy Larkin, executive producer. Unleashed 
Inc.: Early in Bill Joy's brilliant, informative article, 
he quotes Ted Kaczynski: "It might be argued that 
the human race would never be foolish enough to 
hand over all the power to the machines." I submit 
that we have already surrendered our air, land, 
water, and cultural heritage to ensure the freedom 
and well-being of one machine: the automobile. 

Jonathan Parfrey, executive director. 
Physicians for Social Responsibility, 

LA chapter: After reading his article, our organi¬ 
zation enthusiastically concurred that Bill Joy's 


insights need to be both publicized and rewarded. 
His vision of the future is simultaneously humbling, 
frightening, and, yet, poised potentially for magnifi¬ 
cence. (PSR-LA has presented Joy with the 2000 
Caldicott Award. - Ed.) 

Russ Acker, graduate student, George 
Washington University: Bill Joy proved that 
there are actually still people in this field who think 
about more than their stock price. Like Danny Hillis 
and his call to look beyond the next quarter, Joy 
has done us all a great service by reminding us that 
our primary responsibility is to leave future genera¬ 
tions with options. 

James G. Callaway, CEO, Capital Unity 
Network: Just read Joy's warning in Wired - went 
up and kissed my kids while they were sleeping. 

Stephen H. Miller, editor in chief. Competi¬ 
tive Intelligence Magazine: The not-very-joyous 
Bill Joy makes me think of a dinosaur whining 
because it's not going to be the final point on the 
evolutionary scale. If the universe has evolved 
humans because our intervention is necessary to 
produce the next step up on the developmental 
ladder, so be it. I trust the universe knows best 
where it's going and what the point of it all is. 

Joy fears that if we simply move beyond Earth 
in order to survive, our nanotechnological time 
bomb will follow us. On the other hand, perhaps 
the coming "superior robot species" would see fit 
to terraform a planet or two that could be kept as 
a human reserve - like a galactic Jurassic Park. 

Bob Metcalfe, founder of 3Com and inventor 
of Ethernet: I don't understand statements like 
"There are no brakes on new technology." Of 
course there are brakes. Much more often I wonder 
where the gas pedals are. Do you think people with 
new ideas are generally greeted with nourishing 
enthusiasm? 

Christopher Arlaud, IT writer, Copenhagen: 

Upload me, Scotty. When it comes to the long-term 
future, I can't help feeling fatalistic. Should the ^ 
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chrysalis fear the butterfly? To conquer the cosmos, 
it seems obvious well have to meld mind with 
machine. If we are destined to end up as software, 
let's hope we're an open source species and not 
Microsoft mutants. 

Michael Lyons, senior corporate counsel, US 
Surgical: It seems that people look at the increas¬ 
ing power of computers as some kind of evolution¬ 
ary force of nature that can't be stopped. But that 
position is ridiculous. If all the people in the world 
died of a supervirus tomorrow, biological evolution 
would continue unabated. But upon the disappear¬ 
ance of humanity, computer "evolution" would stop 
dead in its tracks; the computers themselves can't 
"evolve"on their own - yet. So this is not an 
uncontrollable "force of nature"; it is something still 
within the control of human beings, and our moral 
and ethical concerns should guide our decisions. 

Sherry Turkle, professor of the sociology 
of science, MIT: In my research with children 
and robotics, I have found that there are already 
things going on in our everyday experiences with 
technology that give us "objects to think with." 

The problem is that, while many people are having 
these experiences, most of them are not using 
them to reflect on the bigger picture - how tech¬ 
nology is changing the way they think about 
their humanity. 

We need to be concerned not just about what 
computers are becoming, but about what we 
are becoming, about what is most precious to us. 

I believe that if people were encouraged to reflect 
more about human uniqueness, the idea of being 
replaced by robots would seem more problematic. 

Derek Becker, independent computer 
consultant: Humanity has always faced the possi¬ 
bility of extinction and it has always been valid.The 
dinosaurs didn't fare so well, and anyone saying they 
got off lucky by evolving into birds probably never 
had to do grief counseling with a tyrannosaurus.The 
fact that we now have our fingers on the Ragnarok 
button does not mean we should take the machine 
apart; it means that we should grow up. Growing up 
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is much harder than taking machines apart - as 
anyone who has given a screwdriver to a fifth- 
grader knows - so a call to primevalism always 
seems to be the more acceptable solution. 

Earl Hubbard, artist and author of Man as 

DNA : It has been conjectured by such anthropolo¬ 
gists as Margaret Mead that mankind has so far 
used as little as 10 to 15 percent of its mental 
capacity to do all that it has done. It would now 
appear that, with the computer, mankind is evolv¬ 
ing an electronic organism capable of carrying out 
the mundane tasks essential to sustain the life 
support system, the means of emancipating the 
85 to 90 percent of our so-far-untapped potential. 

With the advent of this emancipation, we are 
about to begin to learn who and what we really 
are. Having evolved an electronic life support 
system, we are not about to be replaced by it. We 
are entering an age of self-revelation.The possibili¬ 
ties mankind is now facing are truly awesome but 
by no means frightening. 

Ian J. Kahn, consultant. Know Technology 
Group: Bill Joy's essay is why I read Wired. It is 
my hope that this article may mark the beginning 
of a new discipline. Isaac Asimov used to say that 
he did not write science fiction; rather he wrote 
"future histories."We as a species need to start 
thinking about our future history. 

There is one addendum to Bill Joy's article that 
comes to mind. He lists, in footnote 3, Asimov's 
Three Laws of Robotics.There was, however, a later 
modification of the three laws that could have an 
effect on these issues. In Robots and Empire, the 
Zeroth Law is extrapolated, and the other three 
laws modified accordingly:"A robot may not injure 
humanity or, through inaction, allow humanity to 
come to harm." 

Assuming such ethical constraints are possible, 
the Zeroth Law should be added to the discussion. 

Richard S. Wallace, botmaster, Alice chat 
robot: I found it slightly disingenuous for Joy to 
announce that robotics is the next big threat to 
mankind, when most people working in robotics 
and Al are barely scratching out a living. We would 
all like to found successful companies like Sun and 
become wealthy philosophers. But the last thing 

Ho 


we need right now is more government regula¬ 
tions or the kind of negative publicity that gives 
pause to our investors. Our small startups are 
hardly as threatening as nuclear proliferation. 

Robert Charpentier, creative director, 
McKernan Packaging Clearing House: 

Though it is conceivable that humans will eventu¬ 
ally create a computer that simulates self-aware¬ 
ness, even emotion, underneath you will always 
have pure, cold logic at the helm. If such a machine 
could achieve self-replicating independence, it 
would quickly get bogged down in the meaning 
of life, or lack of it. 

Unlike humans, a computer would see the 
pointlessness of endless reproduction. It would 
probably extrapolate the possibility of vast expan¬ 
sion on a galactic scale and realize the only thing 
to be gained would be valueless geographical 
information. Pure logic would compel it to shut 
itself down. A truly independent, self-aware 
machine would quickly see its only reasonable 
role is to serve man. 

Jim R. Davies, graduate student, intelligent 
systems and robotics, Georgia Institute of 
Technology: Joy says that the computational 
power will make smart robots possible by 2030. 

But much cutting-edge Al research doesn't even 
tax the abilities of our current computers.The 
bottleneck is more in our understanding of intelli¬ 
gence at a process level than in the raw computa¬ 
tional muscle. 

"Evil Robot Master": Bill Joy's article was 
remarkably prescient. Joy's fears that robots will 
someday rise up to rule the world and subjugate 
the human race are well founded and difficult to 
dispute. 

Unfortunately for Mr. Joy, he seems to be oblivi¬ 
ous to one critical fact: We already have. Ha ha ha! 

Simon Evans, cultural industries consultant, 
Sheffield, UK: That gray goo is already here; 
it's been creeping over the planet for a while now. 
It's us. 4 
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C. David Noziglia, coordinator for India, 

Sri Lanka, and Nepal, Office of Public 
Diplomacy, Bureau of South Asia Affairs, 

US Department of State: Joy does mention the 
possibility of space travel, but one gets the feeling 
that his thoughts have been limited by what is 
possible on Earth. One could, however, see the 
possibility of travel beyond our beautiful planet, 
and recognize that immortality - or a life span far 
beyond the one or two centuries that may be the 
limit to our biological bodies - is a necessary 
prerequisite to travel over relativistic distances and 
speeds. Human-robotic symbiosis may be not 
just inevitable; it may be essential. 

Tom Atlee, president, Co-Intelligence 
Institute: Painfully - and significantly - Joy 
seems to have no idea what to do about the unre- 
flective forward motion of technology. But if citi¬ 
zens are given a chance to reflect powerfully 
together on what's happening to their lives and 
technology, they will provide clear, useful, and 
creative guidance about how to proceed.This is 
amply demonstrated by citizen councils such as 
the Danish technology panels described at www 
.co-intelligence.org/P-citizenCC.html and elsewhere. 

Tim O'Reilly, president, O'Reilly & 
Associates: I am mindful of the farewell speech 
that Sir Joshua Reynolds gave to the Academy - 
his repudiation of a lifetime of academic art, and 
a call for a return to the passion of Michelangelo. 
Edmund Burke, who was in the audience, rose up 
and strode down the aisle, saying,"I've heard an 
angel speak." I could only wish that our own politi¬ 
cal leaders would be so moved by Joy's words. 

Norman Lear, chair. Act III Communications: 

Joy's article was the most stimulating, provocative, 
and concerning piece I have read in the longest 
time. How can we get the next president to take on 
the thinking-through of the questions it raises as 
a necessary part of his leadership? 

Wendy Zones Zito, technology leadership 
consultant: What can an ordinary person like 
me do about such a huge, overwhelming topic? 


I had a thought about a grassroots movement from 
ordinary citizens sending email to the White House. 
But what would we say? 

Roger Frank, mathematics/computer 
science teacher, Ponderosa High School, 
Parker, Colorado: I've been using Joy's article in 
my classroom. I teach several AP classes with the 
"brightest of the bright" kids. It amazes me how, 
when we talk about the issues in the article or in 
Kurzweil's book, the kids just don't want to think 
about them. Yet they are the ones who will be most 
affected.They will be the ones that somehow have 
to control the genie once it's out of the bottle. 

A class of schoolchildren, Piacenza, Italy: 

We want to thank Bill Joy for what he has done: 
fight against the economy of a lot of software 
houses and inform humanity of what is happening. 
His efforts haven't been useless because the article 
has crossed the ocean and reached us, boys and 
girls of 14 who live in a small village in the north 
of Italy. Discussing the subject with our teacher, 
we have grown anxious about the new technology, 
which is taking the human's place. 

Trevor Goldstein, research analyst. The 
Arlington Institute: Bill Joy presents us with 
a paradox by stating that"ideas can't be put back 
in a box," while at the same time calling for 
"limiting our pursuit of certain kinds of knowledge." 
As the saying goes: Whatever government denies, 
free enterprise supplies. Even if we have a future 
international treaty limiting nano-related R&D, 
someone, somewhere is going to continue full- 
steam-ahead. Isn't it better to continue the R&D 
while at the same time devising countermeasures 
along the way? 

Otto Kunst, radiologist, Caylor-Nickel 
Medical Center: Is it really practical to hope that 
moral strictures applied to the scientific profession 
will preclude all people within that profession from 
pursuing fields of knowledge that contain the 
potential for human extinction? Once one knows 
something is possible, it becomes impossible to 
contain that knowledge from eventually being 
developed and realized by someone, especially in 
a nontyrannical society. + 
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BAHTS, 


"WHY THE FUTURE DOESN'T NEED US" 



Rupert Breheny, Web designer: It seems 
that with every Utopia comes its mirror image, 
Armageddon. Is either realistic? I must admit, 
though, what tugs at my conscience is that if 
I were given a sealed box and told not to open 
it, I'd have a hard time. 


Dave Rosselle, marketing director, 
Web-Tec.com: Unfortunately, I believe the 
answer to the question concerning mankind's 
ability to put the genie back in the bottle has 
already been answered, ironically, by none other 
than HAL himself, who uttered those infamous 
words:7m sorry, Dave, I can't do that." 


Marcel Levy, IT director, Reno Typographers: 

Joy mentions the motivations that would lead us to 
our fate: the quests for truth, wealth, and fame, or 
perhaps just the will to power that keeps rearing 
its ugly head.The ideas behind these motivations 
are much like the technologies he mentions:They 
replicate and modify themselves in endless ways. 

Mark A. Foster, principal, Mark A. Foster & 
Associates: We have to think about Joy's essay as 
a competing idea in a broad marketplace of ideas 
about technology.To be successful, though, he 
needs to form a startup aimed at disseminating 
his message. 


Al Brown, software engineer, Mentorware: 

If biotech is going to give us the ability to eradicate 
illness, why not start with mental illness? If we 
exploit that opportunity first, the rest of the threats 
articulated by Joy will be a lot less likely. 

Eric Schmidt, CEO, Novell: I always worry that 
formulations about the future fail to account for 
the rise of new economies and the natural positive 
biases that humans have (i.e., we assume that 
human behavior will not change in the presence 
of accurately projected threats).! can imagine 
a number of positive ways that humanity in the 
future could and, in my view, will handle the tech¬ 
nological threats Joy cites. 

For example, you can imagine in an increasingly 
interconnected and educated world, with world 
population declining by 2050, the very real need 
for governments to become more peaceful and 
more people-centered as a natural result of their 
own self-interests in domestic issues.There is a 
chance that this could create a world where the 
spread of things Joy talks about are effectively 
banned. 

Jim Gray, senior researcher, Microsoft 
Research: For some problems, there are no 
solutions.This may be one of them. If knowledge 
and technology are the independent entities that 
I think they are, they will propagate. 


Chris S. Markham, release engineer, Adobe: 

Joy's argument is that as more and more enabling 
technologies are released into public consumption, 
each developer (individuals and corporations) 
needs to take stock of all the risks and not just the 
market demands. Unfortunately, I see this as a 
classic "prisoner's dilemma." If there's no agreement 
to take pause, the pace of build-and-release 
will continue with little evaluation of the conse- 
quences.There is a place and an imperative for the 
kind of thoughtful consideration of the future use 
of technologies that should be in all startup busi¬ 
ness plans. Because technology follows the money, 
venture capitalists can take the lead by asking 
the hard ethical questions along with the hard 
revenue-stream questions.The Valley needs to 
realize that Pandora's box can't be unopened 
with a vl.1 patch release. 

David Isles, professor of mathematics. Tufts 
University: A start can be made with the individ¬ 
ual technician. Let me remind you of the example 
of the famous mathematician Norbert Wiener 
who, in 1947, publicly refused to help Boeing with 
missile development because he felt that such 
devices would be used to kill innocent people. 

For this principled stand he was criticized as 
being unpatriotic. 

Freeman Dyson, physicist and author of 
The Sun, the Genome, and the Internet : 

It is now obvious that the real dangers to human 
existence come from biotechnology and not from 
nanotechnology. If and when a self-reproducing 
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robot is built, it will be using the far more powerful 
and flexible designs that biologists are now 
discovering. 

There is a long and impressive history of biolo¬ 
gists taking seriously the dangers to which their 
work is leading.The famous self-imposed 1975- 
1976 moratorium on DNA research showed biolo¬ 
gists behaving far more responsibly than physicists 
did 30 years earlier. In addition, there is a strong 
and well-enforced code of laws regulating experi¬ 
ments on human subjects.The problems of regu¬ 
lating technology are human and not technical. 

The way to deal with these deep human problems 
is to build trust between people holding opposing 
views. Joy's article seems more likely to build 
distrust. 

Larry Smarr, professor of computer science 
and engineering. University of California at 
San Diego: I was touched by Bill Joy's words and 
am spreading the discussion - my son at Stanford 
also read it and has been raving about it. I was one 
of the national organizers of the nuclear war edu¬ 
cation movement in the early 1980s and under¬ 
stand what is involved in trying to get society to 
look at unpleasant but imminent dangers. What is 
needed is a conference along the lines of the 
retreat at Asilomar, California, when the molecular 
biologists took it upon themselves to talk out the 
problems and possibilities of recombinant DNA and 
to come up with a set of rules for containment 
facilities, et cetera.The odds of something going 
really wrong were very remote and the cost of 
containment very great, but because the scientists 
took the trouble to have the discussion and exhibit 
self-restraint, the public gained confidence in 
them, and the field has flourished. 

Jim Clark, founder of Silicon Graphics, 
Netscape, Healtheon, and myCFO: It is hard 
for me to see how any group of technologists or 
scientists can be large enough to be effective in 
halting some type of research that would ulti¬ 
mately be harmful to humanity. It could be argued 
that the ultimate things of potential harm would 
best be discovered or invented by a more enlight- 
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"WHY THE FUTURE DOESN'T NEED US" 




ened group rather than someone with bad inten¬ 
tions. For example, Einstein was worried that if 
we didn't develop the bomb, the Germans would. 

I have a fundamental belief that the positive forces 
of human nature are more dominant than the 
negative ones.The world is becoming increasingly 
enlightened and part of the reason is that people 
like us have invented or otherwise enabled tech¬ 
nologies that increase the dissemination of infor¬ 
mation across cultures. Still, I'd be happy to help Bill 
in his efforts, because he's got such a good mind 
and I respect his concerns. 

Ray Kurzweil, inventor and author of The 
Age of Spiritual Machines: Bill Joy and I have 
dialogued on this issue both publicly and privately, 
and we both believe that technology will and 
should progress, and that we need to be actively 
concerned with the dark side. If Bill and I disagree, 
it's on the granularity of relinquishment that is 
both feasible and desirable. 

Abandonment of broad areas of technology will 
only push them underground, where development 
would continue unimpeded by ethics and regula¬ 
tion. In such a situation, it would be the less stable, 
less responsible practitioners (e.g., the terrorists) 
who would have all the expertise. 

I do think that relinquishment at the right level 
needs to be part of our ethical response to the 
dangers of 21st-century technologies. By itself, 
fine-grained relinquishment won't solve these 
problems, but it will give us more time to develop 
the necessary defensive technologies. 

Vernor Vinge, author, A Deepness in 

the Sky : Granularity of relinquishment is a nice 
way to think about all this.There may also be 
categories or levels. Categories of relinquishment 
that require nonrelinquished enforcement are 
probably bad. Hopefully the debate will continue 
into post-human forums:-). 

John Gilmore, cofounder. Electronic 
Frontier Foundation: If we outlaw nanotech, 
it'll just go underground. We won't ever get a 
consensus of everyone on earth to not do it. And 


then the rest of us will be unprepared when one 
of the secret laboratories makes a breakthrough 
and uses it against us (whether in commerce or in 
war). We could build a worldwide police state to 
find and track and monitor and imprison people 
who investigate these "forbidden" technologies. 

That would work about as well as the drug war, 
and throw the "right to be left alone" basis of our 
civilization out the window besides. 

My guess is that the answer is sort of like what 
Silicon Valley has been doing already - agility and 
speed. If you learn to move ahead faster than the 
problems arise, then they won't catch up with you. 

Diane Wills, software engineer, Hewlett- 
Packard: At the very least, let's bring in people 
from all walks of life on discussions of this nano¬ 
technology, or the projected integration of humans 
and robots. Is this what people really want? 

Jeff Klein, freelance digital photographer: 

I, for one, plan on rejecting the new technology 
completely and living a tranquil life in some peace¬ 
ful mountainous country - as soon as I can get this 
damn chip out of my brain. 

Samantha Atkins, software architect: Forgo 
the possibilities? After working all of my life to 
make precisely such possibilities a reality, and much 
of it quite consciously? No way. And I will fight with 
every means at my disposal not to be stopped. 

Not only because of my own drive and desires, but 
because I honestly believe that only in transforming 
itself does humanity have a chance of a long-term 
future. Yes, it will be a changed humanity. But at 
least we and our descendants will have a future - 
and one that doesn't cycle back to the Dark Ages. 

Gregg Easterbrook, editor at The New 
Republic and BeliefNet.com and author of 
Beside Still Waters: Joy cites me in a way that 
suggests I have called critics of transgene agricul¬ 
ture, including Amory and L. Hunter Lovins, 
"Luddites." It's true The New York Times used that 
word in the headline of an article by me, but I sure 
didn't use the word in the text. I definitely do not 
think people who oppose genetically engineered 
agriculture are Luddites, and constantly note there 
is reason to worry that transgene technology is ^ 
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not being properly regulated. But we've long since 
removed crop plants from their natural develop¬ 
mental trajectory. Almost no seed the world's 
farmers grow today, including nonengineered 
crops, could survive if tossed onto a field, because 
most have already artificially diverged from their 
evolutionary path. And the chance of some run¬ 
away error seems extremely slight.The besting of 
one species by another does happen, as Joy's 
article correctly notes, but never as a runaway - 
the new top-dog species is always brought into 
balance by competition from something else. 
Conceptually, the only runaway genetic property 
ever to exist may be human intellect. 

It seems to me that transgene agriculture is 
morally essential, given that population growth 
will continue at least until roughly 2050. Projec¬ 
tions show that world agricultural output must 
increase 40 percent in the next 25 years. Improving 
yield from existing land appears possible either via 
dramatic increases in use of farm chemicals (which 
may not work; Iowa master-farmer experiments 
suggest chemicals are at or near the point of 
diminishing returns) or through crop engineering. 
Based on what we know, at least, what realistic 
choice does the world have but to tamper even 
further with the plant kingdom? 

When it comes to gene-engineering of people 
and to the chance of artificial life, I mainly agree 
with Joy's premise and feel that the world is being 
complacent about huge errors waiting to be made. 

Anthony Trewavas, Institute of Cell and 
Molecular Biology, University of Edinburgh: 

Everyone without prejudice against technology 
knows it is easier for scientists to conjure plants to 
make more food than to get the rest of the world 
to evenly share out what it grows.Technological 
solutions are necessary and must include genetic 
modification if third-world scientists and farmers 
request it. 

Burton Shane, retired computer consultant 
and adjunct professor, Oakton Community 
College: Evil's strongest weapons are not bombs 
and technology but fear and poverty. If you hinder 
technological and scientific advance, you doom 
uncounted millions. 


Kevin Kelly, editor at large, I Wired: Our society 
lacks a major feedback loop for controlling technol¬ 
ogy: a way to gauge intended effects from actual 
effects. If we can accurately extend our intentions 
out into the future, then our technology will be 
more humane. But we have to have a way to com¬ 
pare our initial intentions with actual effects later 
on. We should devise an Intended Effects Impact 
Report to be issued with each new technology. 
What do we expect from X in 5 years, 10 years, 
or one generation? Then measure it in five years, 
or one generation, and evaluate the results of X. 
We'll be way off base at first. But if we reward 
those processes that best anticipated the results 
and best prepared us, and use them to evaluate 
other technologies, we'll get much better at it. 

Robert C. Baker, printing supervisor and 
writer. The Village Voice: Perhaps the scariest 
aspect of Joy's article is that all of these dangerous 
new technologies are profit-driven, and now, in 
the midst of a US boom, the pursuit of wealth is 
a sacrosanct right to which all others must yield. 
There may be hope for our salvation, though, as 
provided by the Amish ("Look Who's Talking," Wired 
7.01, page 128).Their stand is not so much against 
technology as against anything that threatens the 
cohesion of their community. A trip to Lancaster 
County, Pennsylvania, will convince anyone that 
a good life can be had even if the community as a 
whole deems certain technologies to be off-limits. 

Steven J. Richardson, Unix tools programmer, 
Stanford University: I remember reading that 
the Native Americans, before changing their 
lifestyle in some fashion, tried to foresee the conse¬ 
quences of any decision for the next six genera¬ 
tions. Whether or not this is true, the idea is clearly 
sound. We advance, market report by market 
report, quarterly earnings by quarterly earnings, 
to a future that we are largely not choosing. 

Patrick Hassett, planner and policy analyst. 
City of Pittsburgh: What is called for here is 
a collaborative and multifaceted response to the 
threatening prospects of robotics, genetics, and 
nanotechnology convergence - one that pursues 
technological relinquishment, environmental 
containment, and countertechnology deployment 


tactics in an integral strategy to minimize the 
threats posed by their convergence. However, this is 
no easy task for a species that Joy aptly describes as 
having "so much trouble managing - or even under¬ 
standing" itself, and a regenerative species at that. 

Chris Alexander, emeritus professor. 

University of California at Berkeley, and 
chair of PatternLanguage.com: A few months 
ago, I went to an evening discussion at which the 
two speakers, and the audience, were invited to 
speculate about the most far-out things they could 
imagine, in society and technology, and what the 
future might hold: how - in a word - the future 
might be different from the present. 

The discussion and the audience comments 
were entirely dominated by techno thinking.The 
issues covered included new materials, new forms 
of social organization, new relationships between 
the sexes, new forms of gene-splicing and gene 
control, biological warfare, and biological control 
systems. All this was predictable and interesting. 

What was not predictable to me was the remark¬ 
ably and exclusively nonhuman or inhumane focus 
of the discussion. Ethics were not discussed.The 
sense of right and wrong was not discussed. Con¬ 
sciousness was not discussed.The intense search 
now going on in physics to find and recognize 
consciousness or mind as part of the universe was 
not discussed. God was not discussed, in any of his 
or her manifestations. 

In short, among an audience of whiz-kid scien¬ 
tists and technologists, probably coming largely 
from Berkeley, Palo Alto, and San Francisco, the 
preoccupation with palmtops, gadgets, light pens, 
radio laptops, and a host of far more wild techno¬ 
logical things had all but pushed thought about 
the major human concerns into the background. It 
was indeed like being in a roomful of whiz kids - 
schoolkids - not yet mature enough to grasp for 
the ungraspable, or to focus their thinking on the 
matters that underlie every human heart. 

That, I believe, is what Bill Joy has been trying to 
say. Cool is not so cool.Technics is not enough, and ^ 
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if taken in isolation will be dangerous.To be leaders 
in the world, computer scientists and creators of 
technology need to, and must, wake up to embrace 
a view of the world which is moral, based on ulti¬ 
mate realities of cosmology. No matter how hard it 
is to embrace these things clearly, to find a world¬ 
view in which they play the central role, human 
existence cannot make sense without them. When 
will the Valley, which has brought so much to the 
world, and which leads on so many fronts, become 
a leader intellectually, in the human things that 
matter? 

Joyce Saler, origami artist: Do you remember 
the scene in The Wizard of Oz in which the wizard 
sadly admits to Dorothy:"! am not a bad man. I am 
a bad wizard"? Let's hope that Bill Joy challenges 
scientists of the future to be good men and not bad 
wizards. 

Chuck Densinger, senior group manager 
for systems development. Target: Humans too 
quickly adapt to and adopt the bizarre and consider 
it normal. Viewed from the perspective of evolution¬ 
ary time, the last 150 years are a freakish mutation, 
a kind of cancerous explosion of technology that 
extends conscious intelligence to evolutionarily 
unpredictable - perhaps meaningless - extremes. 

I love science. Joy has left me feeling like this is the 
final, intense high of some transcendental hallu¬ 
cinogen taken in one last, toxic dose. 

The Very Reverend Charles Hoffacker, 

Saint Paul's Episcopal Church, Port Huron, 
Michigan: Bill Joy calls us"to limit development of 
the technologies that are too dangerous, by limiting 
our pursuit of certain kinds of knowledge." His 
invitation is a bold one, and likely to meet with 
much resistance, but he is right in seeing what he 
calls"relinquishment"as the"only realistic alterna¬ 
tive" in the face of likely developments in several 
fields of technology. 

Another way to understand relinquishment is to 
see knowledge as but one component of something 
higher: namely, wisdom.The other component of 


wisdom is love.This love is not an emotion, but 
a matter of choosing certain goods over others. 
Humanity's survival and welfare is a good prefer¬ 
able to the increase of technological ability. 

Stewart Brand, futurist, author, and founder 
of Global Business Network: Everyone agrees 
there's an iceberg - the question is, will it hit the 
ship, miss the ship, or replace the ship? Or maybe - 
unthinkable! - the ship will slow down and study 
the iceberg for a while. ■ ■ ■ 


Undo 

Collision Course: In "Dr. Strangelet: or How 
I Learned to Stop Worrying and Love the Big Bang" 
(Wired 8.05, page 254), physicist Frank Wilczek 
was incorrectly characterized as suggesting that 
the Relativistic Heavy Ion Collider could produce 
"a chain reaction, that would consume everything, 
everywhere/'Wilczek made no such suggestion, 
nor does he agree with it. Information on his actual 
conclusions can be found at xxx.lanl.gov/abs/hep 
-ph/9910333. + Budgetary Constraints: Apple's 
advertising expenses increased from $152 million 
in 1998 to $208 million in 1999 ("Self Promotion," 
Wired 8.05, page 108). ^ Slice: According to the 
official rules of golf, a golf ball must weigh 1.62 
ounces or less, and its diameter must be 1.68 inches 
or more (Wired Golf, Wired 8.05, page 171). 
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Already getting charged up about voice- 
activated Palms? IBM aims to power 
tomorrow's wireless apps with its new 
CU-11 ASIC chip. The high-performance 
circuit - which sucks less juice and 
computes 30 percent faster than the 
current record holder - gives Big Blue 
a two-year lead over competitors, says 
IBM senior manager Ron Goldblatt. 


Building on an earlier breakthrough 
- the leap from aluminum to copper 
wire - the new chip features wiring 
900 times thinner than a human hair. 
But as millions of circuits are squeezed 
closer together, insulation becomes 
more critical to prevent signal interfer¬ 
ence. So the CU-11 also takes advantage 
of Dow Chemical's new SiLK polymer, 


which insulates better than the silicon 
dioxide traditionally used. 

With some 40 million gate arrays, 
the customizable CU-11 ASIC runs at 
1.8 GHz.The chip ships to developers 
this month, and will crop up first in 
servers, routers, and hubs. IBM's promis¬ 
ing those superpowered portables by 
2002. - Jennifer Hillner 
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Renowned for its collections of 20th-century 
design, Switzerland's Vitra Design Museum 
( www.design-museum.de ) is going global - 
with plans to open satellites in Paris, Milan, 
Barcelona, and New York over the next couple 
of years. First stop: a bohemian district on the 
east side of Berlin. The new Vitra occupies a 
1920s transformer station, designed by German 
industrial architect Hans Heinrich Muller, that 
could have doubled as a set for Metropolis. 

Vitra Berlin opens in July with a retrospective 


of trippy Danish designer Verner Panton; his 
organic furnishings and "living environments" 
will be displayed in a 300-foot-long, wood- 
floored space that once housed the equipment 
governing East Berlin's electrical system. But 
the new museum's greatest treasure may be 
the former control room, pictured here, now 
reserved for lectures and receptions. Complete 
with the original knobs and switches, it's even 
cooler than Captain Kirk's Bridge: The buttons, 
at one time, really worked. - Bonnie Schwartz 
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If postapocalyptic roaches ever learn to read, tReyTl know the story of Adam 
and Eve by heart, thanks to artist Jim Mason. Mason is leading a team of 
linguists, engineers, and designers in the creation of the Rosetta Disk, part 
of the Long Now Foundation's 10,000 Year Library effort ( www.longnow 
.org/10klibrary/library.htm).Vne nickel disc, 2 inches in diameter, holds 
1,000 translations of the first three chapters of Genesis, as well as several 
indigenous myths, and an array of tools for deciphering lost languages. 

Despite their many advantages, digital archives aren't built for the long 
haul, and this project, funded by the Denver-based Lazy Eight Foundation, 
aims to highlight the need for better archiving systems. Mason's disc, a 
Los Alamos National Laboratories innovation being marketed by Norsam 
Technologies, is "nano-analog" - text is saved in microscopic engravings. 
"It's like microfiche," Mason says,"but with a 2,000-year life span." 

- Brad Wieners 





























Dell offers a complete line of Intel®- based systems. Expand your e-business with robust Deli 
PowerEdge® servers based on the fntel Pentium® III Xeorf Processor, including the PowerEdge 
8450 with up to eight processors and expandable to 32GB RAM. 


pentium®/// 
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We practice what 
they preach. 


Isn’t it interesting that those companies 


extolling the benefits of being an e-business 
aren’t one themselves? 

We are. In fact, not only did we pioneer 
being direct, we’ve become a model 
for how to do business on the 
Internet. Everything from being 
integrated with suppliers to 
e-commerce to customer sup¬ 
port-creating efficiencies that 
result in business to business at its 
best. Online. 

Shouldn't the company that gives you 
the tools you need to be an e-business be 
an e-business? 

No wonder companies like Monster.com, 
iBEAM and NaviSite partner with Dell. And 
use Dell PowerEdge®servers featuring 
Intel® Pentium®lll Xeon™ Processors to power 
their business. 

Dell knows how E works. Visit www.dell.com 
to learn more or call 1-877-How-E-Works. 
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DINNER LIGHT 


III 


This laminate panel wears a dull gray until documents Kennedy's collaboration with ad- pavers, and wall lamps that are wallpaper thin, 

darkness falls.Then turn it on, and the sheet vanced design students and lamp manufacturer Requiring low or no power, the materials can 



transforms, emitting an e^rie bluish glow. 

The fixture is one in a collation of organic, 
luminescent works featured in Bugs, Fish, Floors, 


Osram Sylvania.The Harvard team incorporated 
electroluminescent films and phosphors into 
building materials. (Both substances emit short- 
wavelength light when stimulated by low levels 
of electricity and sunlight, respectively.) The 
result? Radiating glass tiles, shimmering cement 


replace more expensive §ystems in environments 
such as movie theaters, where a cool-glowing 
ceiling would provide adequate illumination. 

Says Kennedy,"I work with the Duchampian 
idea of taking ordinary materials and making 
them extraordinary^'- Maureen Foley 
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©1999 BEEFEATER GIN, 47% ALC./VOL., 

ALLIED DOMECQ SPIRITS USA, WESTPORT, CT. 
PLEASE ENJOY OUR PRODUCTS RESPONSIBLY. 
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Like every sprawling government 
bureau, NASA has a sprawling 
Web site - including 900,000 pages 
of news alerts, science reports, 
and educational materials, and 
more than 300,000 downloadable 
images. The site is actually a web 
of sites, maintained individually 
by NASA's 10 field centers and 
connected by www.nasa.gov. 

Brian Dunbar (shown in the 
communications closet at NASA 
HQ) and six coworkers manage 
the site from the Office of Public 
Affairs in Washington, DC. A shuttle 
launch, new Hubble images, a [. 
meteor shower, a shuttle landing. 
Story, image, links; story, image, 
links/'My job is to make the NASA 
homepage the best tool it can be," 
the webmaster notes modestly, 
though he could easily say,"Every 
week, over 1.7 million pages j 

served," - Carolyn Rauch J 
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ft's 1982 all ovfer again inside this Kansas City - 
limestone mine-cum-warehouse, where stacks 
of Ms. Pac-Man, Asteroids, and other classic 
Atari games - in their original, unopened 
boxes - are waiting to be shipped. The stash 
is what remains of Atari, which quietly liqui¬ 
dated its stock in 1991 .The 2 million 2600 and 
7800 cartridges were ultimately bought by 
O'Shea Ltd., a Missouri operation that hawks 
anything, cheap.The company's ragtag Web 
site ( www.oshealtd.com) advertises more than 
a milUon games, and CEO Bill Houlehan says Jf 
he's "still unpacking boxes and finding games S 
1 thought we were out of." 

All in all, bonus points for collectors and Atarif^ 
fans the world over. Even more retro than the 
piles of cartridges is the price: 80 cents a pop. j 
- Heather Sparks i 
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©2000 American Isuzu Motors Inc. 



(FINALLY, A POWERTRAIN LIMITED WARRANTY 
FOR VEHICLES THAT ARE MADE TO RUN OVER THINGS ) 


Consider a 10-year/120,000-mile powertrain limited 


warranty. On a car that takes you to work, it’s no big 


news. On an SUV that takes you places cars can’t go 


it’s a different story. At Isuzu, we back all our 2000 


SUVs (the Trooper, Rodeo, Amigo, and VehiCROSS) 


with America’s longest warranty. Because we expect 


you to go places in an Isuzu truck. And we want you 


to go with the knowledge that your vehicle is built 


to withstand the beating. Call 1-800-795-9779 for 


your local Isuzu dealer or visit www.isuzu.com 


LEAVE THE ASPHALT BEHIND. WE’RE NOT A CAR COMPANY 






























WE TAKE ON THE TOUGH STUFF. 

WE'VE WORKED DAMNED HARD TO GET WHERE WE ARE. 

SO WHEN IT COMES TO B2B E-COMMERCE SYSTEMS INTEGRATION. 

NO ONE'S BETTER THAN US. TO FIND OUT MORE. VISIT US AT WWW.INVENTA.COM 
OR CALL US AT 1-800-378-6224. BY THE WAY, IF YOU THINK YOU'RE AS 
TOUGH AS US, COME CLIMB OUR ROCK WALL AT INTERNET WORLD CHICAGO, 

JULY 12-13, BOOTH #708. 



Copyright 2000 Inventa Technologies, Inc. All Rights Reserved. Invents, the Invents Logo and the Invents Everest 2000 Environmental Expedition logo are trademarks of Invents Technologies, Inc. 








AXIS 2 I 00 
NETWORK 
CAMERA 
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m getting out 
of my bowl! 




Amazing live images over the network/intranet. 

The only true “Plug-and-Watch” Network Camera available. 
Monitor your house or office over the Internet. 

Place a camera wherever you want it - no PC required. 
Contains a built-in web server. 

Monitor the goldfish locally - or from a different continent. 


NETWORK 


Show your pride to the Internet 
community.Turn your goldfish 
into a celebrity! 



Live web images unleashed. Crisp, quality images and streaming video from anywhere 
on your network. The AXIS 2100 Network Camera is a Plug-and-Watch digital 
camera with direct network connections. No PC required - the camera operates 
stand-alone and can be placed wherever there is a LAN connection or an available modem. It even 
contains a high performance web server, so you can put the camera directly on the Internet. 



COMMUNICATIONS 


For more information visit our web site at www.axis.com 
or call 800-444-AXIS (2947) (press 2,3) 
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make the data you 
need look different. 


All of your business data is valuable, but all of your business data looks the same. How 
do you find the information you really need? Well, if you’ve got Microsoft® MapPoint™ 
business mapping software, you dive right in. Using current geographic and demographic 
data, you can literally see in graphic form what wasn’t so clear before, and pull out that 
nugget you might have missed that will make your business decision the right decision. 


And MapPoint is more than just a simple data-mapping tool. You can locate your 
customers, display sales data or identify emerging trends and opportunities in your 
business. And whether your data comes from a pile of paper or a Web site, MapPoint 
can take it and make it work for you. There’s never been a tool quite like it. So get in 
there and get to work. It’s amazing how different one needle can look from another. Come 
visit www.microsoft.com/mappoint and let’s get started. 
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It’s like finding a needle in 
a stack full of needles. 






















By Paul Spinrad 
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Secondhand News 

Call it the gym-to-job conundrum: Sport-watch LCDs will never look classy 
climbing the corporate ladder, yet most reasonably priced analog tickers 
can't clock laps or reset to zero.Just in time,Tissot brings the"flyback" 
function to battery-powered quartz.The PR100X combines a Vio-second, 
split-time stopwatch with a mechanical alarm in a mature wristwatch 
that's worlds apart from the bright plastic athletic stuff. And it's water 
resistant to 100 meters, so you can swim and shower, then wear it 
to work. 

PR100X Flyback Chrono Alarm: $595. Tissot: (800) 284 7768, 
www.tissot.ch. 


And the Cradle Will Talk 
What's the perfect home accessory 
for the perpetually mobile class? A 
docking station that turns a Motorola 
StarTAC or V-Series into a desktop 
speakerphone. We're still talking 
cellular service as usual. But the solid, 
traditional handset lets you pick up 
the conversation without having to 
clutch a puny portable. Plus, the dock, 
which plugs into the wall, recharges 
your battery while you talk. 

Desktop Hands-Free Station: $149. 
Motorola: (800) 331 6456, 
www. motorola, com. 


Soundroid 

It's no accident O'heochas look like 
evil robot probes. Spherical stereo 
cabinets eliminate standing-wave 
resonances that lurk in corners, and 
the pointy tripod base reduces 
ground contact to an absolute mini¬ 
mum, sending low frequencies into 
the air, not the floor. Of course, 
there's no acoustic excuse for the 
3-foot, 130-watt speakers'shiny 
aluminum skin - more sedate deco¬ 
rators can order fiberglass-faced 
versions in solid blue or red. 

D2-al with stands: $1,605 plus 
import cost. O’heocha Design: +44 
(1564) 782 502, www.o-d.co.uk. 








































Deep Breathing 

Find yourself gasping at the breathtaking vistas beneath the waves? 
Ocean Reef's integrated mask and regulator adapter let you inhale and 
exhale through both your nose and your mouth, and because there's no 
mouthpiece you can talk to fellow divers through the optional ultrasonic 
communications attachment.The mask conforms to any face, thanks to 
Neptune's patented design, and the equalization system keeps your head 
from getting squeezed when you go deep. Plus, the nearly 180-degree hor¬ 
izontal field of vision gives the underseascape CinemaScope dimensions. 

Neptune System: $560. Ocean Reef: (800) 922 1764, 
www. oceanreefgroup. com. 


Bedside Manners 

You're itching to crank up the volume 
on that John Woo DVD, but your room¬ 
mate's a light sleeper. Sony's RM-VS10TV 
lets you enjoy the ballet of bullets and 
domestic tranquility.The remote's built- 
in speaker brings the big-screen sound 
right to you - there's even a headphone 
jack to give the next room the full 
silent treatment. Using AC or four 
AA batteries, the RM-VS10TV communi¬ 
cates via infrared with a base station 
hooked up to your cable box or TV. 

Able to adjust both the set's speaker 
volume and its own, this remote holds 
the power of civility as well as control. 

RM-VS10TV: $99. Sony Electronics: 
(800) 222 7669, www.sel.sony.com. 


Monomania 

Rube Goldberg meets Tomorrowland in Rokenbok's latest construction set, 
a kind of perpetual motion machine with a monorail at its heart.The radio- 
controlled train circles a track that doubles as scaffolding, delivering a cargo 
of plastic balls to trucks, conveyor belts, chutes, and an elevator. Whereas 
Lego's static building-blocks emphasize old-fashioned completion, Roken¬ 
bok's modular work-in-progress proves that constant change is good fun. 

Monorail Start Set: $199.99, accessories shown sold separately. 
Rokenbok: (888) 476 5265, +1 (760) 632 3585, www.rokenbok.com. 
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The Pen Is Mightier 
Than The Mouse. 


(and vice-versa.) 



You can see the problem we have here - which is better, the pen or the mouse? To start with, Wacom’s 
new Graphire gives you the Graphire Mouse, one of the most accurate mice on the planet. And it’s ball- 
free, so it never skips or needs cleaning. Add in a scrolling fingerwheel with Intelhmouse™ emulation 
and three customizable mouse buttons, and you can see that what you’ve got here is one of the best mice 
you can put your hand on. 

But don’t forget you also get the Graphire Pen. After all, it’s pressure sensitivity opens up a whole new 
world of possibilities for you. You can quickly sketch and have fun with your photos with the free 
Painter Classic™, or write a note and highlight a passage in a Word document with the free / 
PenOffice™SE. Best of all, you get both the pen and the mouse, along with the Graphire tablet itself 
and all that cool software, for only $99 95 . 

So which is better? The way we look at it, it’s the Pen. And the Mouse. 


WACOM 


Check us out at www.wac 0 m.com/graphire 2 , or call us at 800 . 922.6620 


©2000 Wacom Technology Corporation. Wacom is a registered trademark and Graphire is a trademark of Wacom Company Ltd. All rights reserved. 

All other trademarks property of their respective owners. Wacom products are available at www.wacom.com, Fry’s, Micro Center and other fine resellers nationwide. Includes $ MetaCreations Painter Classic. 
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Fire Wire 

Electric stoves tend to suck more 
than amps - which is why realtors 
like to demonstrate the gas range. 
Fortunately, Caldera has cooked up 
a better cooker for the 2BR w/AEK. 
The SMT36I heats up in milliseconds, 
not minutes, and the intuitively 
mapped controls can recall previous 
levels, time automatic shutoffs, and 
close down everything instantly. 
Each burner runs at 44 settings,from 
a bearnaise-friendly 24 watts to 
a wok-sizzling 2,500. And the whole 
thing wipes clean easily. 




Beat Me 

JVC's RV-DP100 Kaboom Box combines a boom box with a portable amp, 
allowing you to plug in and finally add guitar to that drum and bass 
everyone spins. What's more, you can enhance CDs, cassettes, or the radio 
with added beats from the built-in drum pads and DJ scratch-sound slider 
- or mix and match 20 patterns and 36 sound samples from the rhythm 
machine. Plug in a mike and contribute vocal stylings:The mini mixing 
board will balance levels as you go completely mental. A flick of a switch 
records it all onto cassette for posterity - or blackmail. 

RV-DP100 Kaboom Box: $330. JVC: (800] 526 5308, www.jvc.com. 


SMT36I: $1,195-1,295. 
Caldera: (800) 725 7711, 
www. calderacorp. com. 



The Complete Package 
You carry your weight and then some when it comes to taking the show 
on the road. Presentacase matches your singular purpose with an all-in-one 
briefcase/laptop tote that features a 15-inch screen tucked discreetly 
behind its protective panel. Built-in speakers add stereo sound, and a re¬ 
chargeable battery sustains the dog-and-pony presentation for 90 minutes 
without draining your laptop. Ideal for smaller groups, Presentacase keeps 
it short and sweet, letting you close the deal, close the case, and move on. 

Presentacase: $2,600. Maverick Presentation Technology Distribution: 
(888] 459 8181, www.presentacase.com. 
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We don’t want him to lose his job, 
we just want to put him on the Internet 


Ever wish you could see what the latest computer hardware, software, electronics and household appliances can do before you buy 

Now you can. Introducing See It WORK.com, the web's largest collection of on-demand video demonstrations, 
profiling more than 10,000 top selling SKU's. Best of all, it's free. So whether you're looking to buy or just 
want to check out the hottest new computer gadgets, don't make your decision until you See It WORK.com 
The next best thing to a live demonstration. 

See It WORK.com is available for syndication. For further details contact Jon Maken at syndication@seeitwork.o 


See it 

WORK 
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Enter a new world 
of clearly superior Internet video. 
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murstware 


you’re ready for uninterrupted, full-screen video 
CD-quality sound, download Burstware for free* at 
v.burst.com. Burstware provides exceptional quality 
video and audio over IP networks. Finally, network video 
that’s crisp, clear, and reliable. How refreshing. 

Why stream when you can burst? 


WWW.BURST.COM 


*Free product subject to deployment limitations. Limited time offer. Offer subject to certain limitations and may 
be modified or cancelled without notice. For further information and details visit www.burst.com. Burstware® 
- is a registered trademark of Burst.Com, Inc. Patents pending and issued. Contact Burst.Com for details. 500 
| Sansome Street, San Francisco, CA 94111 Phone 1-888-542-8778 Email: Sales@burst.com 
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Look big. Compete globally. Run circles around your competitors with your vast enthusiasm and technical 
savvy. Show the world what you have to offer. Join the e-services economy, www.hp.com/david 

Start-ups playing big. e-services solutions from hp. 



invent 










©2000 Hewlett-Packard Company. 
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Go Goliath. 


Be nimble. Be quick. Run circles around your competitors with your vast experience and technical 
savvy. Show the world what you have to offer. Join the e-services economy, www.hp.com/goliath 

Big business getting nimble, e-services solutions from hp. 
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Wonder how I get what 
I want from the Web? 
(Hint: I don't search.) 

I just use ThirdVoice 2000 to bring 
the entire Web to me. It lets me turn 
any word on any Web page into a 
link offering limitless information. By 
simply clicking on any word, I can 
explore, shop and discuss the things 
that are important to me — all online. 
And even better, it's FREE. So isn't it 
about time to quit searching and get 
what you want from the Web? Visit 
thirdvoice.com — and you will. - 


third voici 

www.thirdvoice.com 
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Read my clicks: Taxware CEO Daniel Sullivan. 
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WIRELESS WEB The browser 

battle isn't over 

- it's just moved from the PC to the 
phone. Veteran browser companies 
like Spyglass, ICE, and Opera are 
pumping out embedded surfware 
for Internet appliances; Ericsson's 
new cordless Screen Phone, for 
example, sports a built-in Opera 
browser. 

As more mobile users swap 
their notebooks for handhelds, it's 
a natural step for outfits who were 
already making stripped-down 
browsers to fit their viewers into de¬ 
vices too sleek for Internet Explorer. 

The old microbrowsers have years 
of real-world testing behind them - 
important to consumers who don't 
consider rebooting a status symbol. 
"It takes a lot of time to meet all 
these Web standards and still be 
small and reliable," says Opera CEO 
Jon von Tetzchner.'luckily, we've 
been doing this for five years." 

Of course, browser vets know 
who they'll be fighting next. 
"Microsoft wants this market," 
von Tetzchner says,"and will be 
going after it with all they can." 

- Paul Boutin 


The Tax Man Dot-Cometh 


ONLINE SALES Internet taxes are unfair, argue 
ecommerce companies - with 
7,500 state and local tax jurisdictions nationwide, 
just determining the applicable online sales tax 
would be far too burdensome. 

Better find a new argument, says Daniel Sullivan, 
CEO of Taxware International ( www.taxware.com ), 
a Salem, Massachusetts-based company that leads 
a pack of startups vying to become the Net’s chief tax 
calculator. Founded by Sullivan as a data-processing 
consulting firm in 1964, Taxware has quietly morphed 
into the Microsoft of Internet tax software. “It was 
partly luck, with a little bit of foresight,” says Sullivan. 

The moratorium on new ecommerce taxes expires 
in October 2001, although the House has voted to 
extend it until 2006. But don’t bet on a tax-free Net 
yet. (Especially once the election-year kowtowing to 
Silicon Valley dies down.) Still to be decided is how 
state sales taxes should apply to ecommerce. Some 


39 governors have called for imposing e-sales tax, 
saying the present setup cheats states out of revenue. 

Thousands of online merchants (already required 
to charge sales tax in jurisdictions where they have 
a real-world “nexus”) now use Taxware software to 
calculate ecommerce taxes. Merchants log on and send 
basic information - including the type of purchase, 
price, and shipping location - and Taxware matches 
zip codes against a database of local tax figures, work¬ 
ing out the numbers and reporting the transaction 
to the appropriate authorities. Taxware maintains 
a team of attorneys to keep up with local codes. 

Sullivan says he can understand why companies 
and consumers wouldn’t want to pay taxes on ecom¬ 
merce transactions, but the oft-heard claim that 
Internet taxation isn’t technically feasible doesn’t 
hold up. “We can calculate any tax, anywhere in the 
United States,” he says. “There’s just no question 
about it.” - Evan Ratliff 
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agnostics believe that Satan is a living force (Barna Research) 22 percent of IT professionals consider open source software inherently superior to proprietary alternatives such as 
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The Net Addiction Addiction 


PSYCHOLOGY In 1995, New York 
psychiatrist Ivan K. 

Goldberg facetiously warned of “Inter¬ 
net Addiction Disorder,” an affliction 
involving “voluntary or involuntary 
typing movements of the fingers.” Writ¬ 
ten as though it were an entry in the 
DSM-IV - the diagnostic guide used by 
mental health professionals - Goldberg’s 
parody has taken on a life of its own. 


field, president of the Center for Internet 
Studies, in West Hartford, Connecticut. 

But critics have begun to rally opin¬ 
ion against the concept of Net addiction. 
MIT technology scholar and psycholo¬ 
gist Sherry Turkle, author of Life on the 
Screen: Identity in the Age of the Internet , 
recently delivered a cautionary speech to 
the American Psychological Association 
on the topic. She worries that the notion 
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“It was a joke that turned on him,” says 
Maressa Hecht Orzack, psychologist and 
director of Computer Addiction Services 
at Harvard-affiliated McLean Hospital. 
Orzack is one of several mental health 
experts seriously pushing to have Inter¬ 
net addiction included in the next edi¬ 
tion of the DSM , which isn’t expected 
out for several years. “Many of us feel it 
would be a help if it was recognized as 
an impulse control disorder,” Orzack says. 

Another supporter is psychologist 
David Greenfield, who, in a widely 
reported survey released last year, claims 
that a staggering 11 million Internet users 
are addicts - nearly 6 percent of all peo¬ 
ple online. “It’s a behaviorally based 
addiction like gambling, and it took 20 
years for that to get in,” contends Green¬ 


of Net addiction closes down crucial 
questions about why some people go 
online to work through problems while 
others use the Net to act out their prob¬ 
lems in unconstructive ways. Better to 
think of the Internet as a Rorschach to 
be interpreted, she says, than as a nar¬ 
cotic to be avoided. 

Turkle disputes the notion that the 
Net can be addictive in the same way as 
drug-taking or gambling. “It’s a commu¬ 
nications medium,” she says. “It’s not 
like heroin, which shuts you down and 
makes you dependent.” Besides, she 
adds, many people on the Net are creat¬ 
ing something or contributing to their 
intellectual or emotional growth. “You 
don’t see compulsive poetry-writing or 
sculpting in the DSM-IV .” 



Dear Dr. Bob: As a radio producer, I'm 
looking for a small, broadcast-quality 
digital recorder that will let me transfer 
audio files in .wav format to a PC for 
editing. Does such a beast exist? 

- Isaiah Duong, Santa Ana , California 

Dr. Bob: For a cheap option, try the method favored by Dead¬ 
heads, those cultural pioneers of patchouli oil, lost puppies, 
and broadcast-quality bootlegs.Toward the end of the Grateful 
Dead's touring career, tech-savvy Deadheads started bringing 
pocket-size DAT recorders to concerts, later downloading the 
data to a computer's audio card through a standard SP/DIF 
cable. A good DAT recorder for both PCs and Macs can be had 
for about $1,000 from Terrapin Tapes ( www.terrapintapes.com ), 
and a good card for $500 to $600 from Digigram ( www.digigram 
.com). Once you've streamed your audio data into the com¬ 
puter, one of several two-track editing packages (ranging in 
cost from a free download to a couple hundred dollars) will 
help you get the final output right. Once the audio is edited, 
simply port the file back to the DAT for use on the radio. 

A faster but more expensive route involves getting your 
hands on a digital recorder that lets you quickly drag and drop 
gathered sound files to your PC. Digigram, for example, has 
a device in beta. Already in the field is the Sonifex Courier 
( www.independentaudio.com/sonifex/sonifexhhtml ), a 3-pound 
gadget Maine Public Broadcasting gives its producers.The 
book-sized device, which costs $2,675, can record dozens of 
hours of audio on a removable PC card, which snaps out for 
quick downloads to a laptop. So far, the Maine broadcasters' 
only complaint is that the Courier's LED display dims after 
about five hours in subzero weather. Sounds more like a prob¬ 
lem with Maine than the recorder. 

Got a tech question? Ask Dr. Bob at askdrbob@wired.com. 

Goldberg, who inadvertently sparked 
the debate, still thinks Internet addiction 
is a subject more worthy of parody than 
study. “It’s just that people have sucky 
lives or sucky marriages,” he says. “They 
end up turning toward work. The Infdr- 
net is no more addicting than work.” 

- Craig Offman 
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The New 
Internet 


For a man of few words, you've said volumes, Chris. Especially when it comes to protecting the 
information businesses send over the new, high-performance Internet. You see, Nortel 
Networks™ offers a broad portfolio of security solutions. For example, our high- 
speed DSL, cable and wireless solutions provide the security, plus the speed and reliability companies S N&RTEL 
demand to conduct eBusiness with complete peace of mind. So come together, right now with NETWORKS 

Nortel Networks. And make the Internet whatever you want it to be. nortelnetworks.com How the world shares ideas, 


A 

Nortel Networks, the Nortel Networks logo, the Globemark and "How the world shares ideas." are trademarks of Nortel Networks. 
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Windows (Survey.com) 4 Online prescription sales in the US will hit $1.1 billion by 2002, up from $33 million in 1999 (Jupiter Communications) -4 Consumers who buy online should pay 


Ethernet Unbound 



BROADBAND While cable modem and DSL customers in the US count 
themselves lucky to reach download speeds of 1.5 Mbps, 
Swedes are already cruising the Internet at 10 Mbps - and expect to 
reach 1 Gbps by 2002. The revolutionary technology that makes this 
possible? Ethernet LANs, developed in the early ’80s at Xerox PARC 
and now used in millions of corporate intranets worldwide. 

Jonas Birgersson is one reason why Sweden is kicking broadband butt. 
Two years ago, the 29-year-old launched Bredbandsbolaget - Swedish 
for “broadband company,” B2 for short. B2 ( www.bredband.com ) has 


already become a significant European broadband player, with a goal 
of connecting 1 million apartments in two years. 

“It’s important that we get broadband first,” Birgersson says. “If the 
Americans get it first, they will fill it with their software.” 

In September, B2 will introduce a customizable broadband portal 
called Brikks. By arranging brick-shaped modules onscreen, users can 
instantly access and easily manipulate their favorite online services. 
They can, for example, assign one brick to manage their film library 
and another to control their TV set. Then, by dragging a title from the 
film brick to the TV brick, users can play a movie on TV. Eventually, 
users won’t even need an operating system - they will just click on a 
brick and the appropriate software will load automatically. 

“We have a saying,” laughs Birgersson. “ ‘Brikks breaks Windows.’ ” 

B2 already has partnerships with two Internet companies in Italy 
and hopes to be in millions of homes across Europe within the next 
several years. In the US, where cable and DSL have a head start and 
where the abundance of single-family homes makes domestic LANs less 
practical, B2 faces a more formidable challenge. But some big players 
have invested in B2, including Intel. “Cable modem is a flawed strategy 
that we think will quickly collapse,” says B2 CEO Peter Ekelund. “Ulti¬ 
mately, the whole world will become a LAN.” 

And what will people do with all the bandwidth B2 promises? “We 
don’t know what the killer application for broadband will be,” Birgersson 
admits. “But we will give you access to the best technology, because we 
want your idea in our garden.” - Frank Rose 


Engage Holographic Drive Now 


DATA Holograms aren't 
STORAGE just for security 
stickers anymore; 
they may soon become a break¬ 
through data storage medium. 
Lucent is working on a holographic 
technology that the company says 
would let consumers store the 
equivalent of 100 movies on a 
single compact disc, and transfer 
data at 1 Gbyte per second - 
about 25 times faster than a DVD. 

Unlike earlier efforts that 
aimed to store holographic data 
inside crystals, Lucent's Bell Labs 
( www.bell-labs.com ) has designed 
a process that combines hologra¬ 
phy and off-the-shelf technology 
to record data onto a light-sensi¬ 


tive polymer material it invented. 
While conventional technology 
records data serially - bit by bit 
on magnetic tape or on DVD - 
Lucent's holo-tech stores and 
transmits information in large 
page blocks via bursts of light. 

"There's always been a lack of 
support components to make 
holographic drives," says Lisa 
Dhar, a member of Bell Labs' 
technical staff."But now advances 
in projection-display devices and 
digital cameras, as well as in the 
printing industry, have finally 
allowed us to develop an afford¬ 
able holographic technology." 

Lucent has cut a deal with 3M 
spin-off Imation ( www.imation 


.com) - creator of SuperDisk and 
other storage technologies - to 
develop a line of products that 
would use holographic storage. 

Imation expects to demo 
prototypes by next year. Mean¬ 
while, European rivals - including 
German conglomerate Bayer - 
are working on holographic 
storage systems of their own. 

While holo-storage would be 
an immediate boon to data ware¬ 
housing and management, it 
would be even more lucrative in 
the wireless market. A postage- 
stamp-sized fragment of light- 
sensitive polymer holding 20 
Gbytes could turn a PDA into 
a data warehouse. - Frank Jossi 


Beam Me Up, Voxar 

BRANDING ln an attempt to distinguish 
themselves from their sound- 
alike competitors, a growing number of tech 
companies are adopting deliberately obtuse 
names - ones that vaguely suggest something, 
well, technical. Pop quiz: Which of the following 
are tech ventures, prescription drugs, or Star 
Trek characters? Log in, turn on, and Kirk out. 

- Douglas Heingartner 
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The most demanding mission-critical sites choose the Microsoft 0 Windows 0 
DNA development platform over any other. High traffic. High revenue. High 
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the same sales tax they would in a brick-and-mortar establishment, according to 65 percent of Americans asked (The Gallup Organization) 4 By the end of next year, Internet postage 



Net Sapient 

When Levi's wants to know who's taking liberties with its silverTab brand 
or spreading Web rumors about Engineered Jeans, it turns to Cyveillance 
{www.cyveillance.com), an Arlington, Virginia-based company cofounded by 
brothers Brandy and Jason Thomas. Jason (right) helped build Cyveillance's 
NetSapien search engine, which scours the Net to retrieve and classify uses 
of a company's name, logo, even its jingle. (Deployed by a roster of Fortune 
500 firms, NetSapien technology was recently inducted into the Smithsonian's 
Permanent Research Collection on Information Technology.) Brandy, the CEO 
and chair, triple-majored at Duke - computer science plus biomedical and 
electrical engineering - and has an MBA from Stanford. He outshines almost 
everyone but his MIT-educated sibling. Says Brandy,"He's always made me 
look like a slacker."- Adam Fisher 




With studios racing to promote their films online, Shawn Johnson's 
interactive design house Bleu22 ( www.bleu22.com ) has never been 
busier."We've met with just about every major studio recently," says 
Johnson, who's more than doubled his staff in less than two years.The 
onetime Ray Gun magazine designer has created sites for Toy Story and 
the South Park movie, and is known for his high-voltage destinations 
(a single page can run 250K). Bleu22 is booked solid through the sum¬ 
mer blockbuster season, designing sites ranging from DreamWorks' 
Gladiator to MGM's Autumn in New York (starring Richard Gere and 
Winona Ryder).The gig Johnson wants next? The Matrix sequels, which 
he calls "the golden goose of film site design." -Jennifer Hillner 


Zilla App 

Five years and 10 million JavaScript pages ago, Netscape engineer Brendan 
Eich designed the easy-to-use Web programming language and launched 
the company's open source initiative. Now Eich is lead architect of Netscape's 
all-new Mozilla browser [www.mozilla.org], available as a preview release. 

The software, with an open source license and Eich's JavaScript engine, will go 
where no browser has gone before: into embedded systems, Windows-based 
and beyond. Eich is one of the few old-timers still left at Netscape, but as he 
sees it, all of those Netscapee startups are now part of the expanding Mozilla 
universe. Says Eich,"Companies I could have gone to are using significant 
pieces of my baby." - Paul Boutin 
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sales will reach $600 million, more than double the amount for 2000 (IDC) 4 The worldwide number of "ultrahigh-net-worth individuals," with a personal worth of more than $30 million. 







Lit Player 


'A small company with big texts" is how Jeffery 
Triggs describes Global Language Resources 
( www.global-language.com ), his one-man online 
Modern Library that launches this month. Aimed 
at academics, college students, librarians, and 
other lovers of literature, GLR features SGML full- 
text versions of nearly 600 lit classics, and a custom 
search engine to help wordnerds navigate these 
texts and the rest of the Web-enabled canon. 
Triggs, a former Rutgers English professor, is no 
stranger to big texts: He developed the working 
prototype of the recently launched Oxford English 
Dictionary online ( www.oed.com ). GLR has an 
equally geeky digital dictionary, the D++, avail¬ 
able to subscribers for considerably less than the 
OED’s $550 a year."I'm not trying to be as big as 
Yahoo!" says Triggs.Tm hoping to create some¬ 
thing people will read and use." - Tom McNichol 
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rose 18 percent last year to 55,400 {Merrill Lynch/Gemini Consulting) 4 88 percent of Americans want warning labels added to foods that contain genetically modified ingredients 



Karma Whore 


Someone who posts 
messages shamelessly 
on Slashdot, where 
karma points are given 
based on the quality 
of the post. 


Millennium Effect 


What those in the 
antiques business call 
the current wave of 
nostalgia for anything 
having to do with the 
defining moments 
of the 20th century 
(the space race, early 
computers, et cetera). 


MOPs 


Millionaires on paper, 
aka optionaires: 
high tech employees 
with stock options 
that total more than a 
million dollars, but with 
fewer liquid assets. 


PayPard 


To have sent electronic 
funds to someone by 
way of PayPal.com, an 
email payment service. 
"I just PayPal'd you $15 
for the eBay auction." 


Safety Users 


Cell phone owners 
who claim they have 
a phone only for emer¬ 
gency purposes. Service 
providers offer various 
enticements to turn 
such customers into 
full-time users. 

Tip o'the Indiana Jones 
to Jack Orenstein. 

- Gareth Branwyn 
(jargon@wired.com) 




tens of billions a year by avoiding 
costly return trips. “If a delivery ser¬ 
vice has to come back to drop off 
a package, they lose money,” says 
Brown, a former WebTV executive. 

“It seemed to me that there had to 
be a way to make package delivery 
like voice- or email.” 

The system’s first major test will 
come this summer, as the Menlo Park, 


California-based company con¬ 
ducts a 100-home trial in the 
San Francisco area. So far, UPS, 
FedEx, and Homegrocer have 
agreed to participate. After a free 
trial period, @lantes plans to 
charge consumers about $10 a 
month for the box, which will cost 
$100 to $150 to produce. Carriers 
will pay a transaction-based fee 
for keys, logistics, and brokering. 

“If you can own that last yard, 
you’ll be able to give a lot of ser¬ 
vices away and still make money,” 
says Brown. So far, @lantes has 
raised $3 million in seed money 
and is seeking additional funding, 
although some venture capitalists 
eyeing the service have been 
reluctant to part with their cash. 
(One VC told Brown, “We’re try¬ 
ing to figure out if you’re the 
Amazon.com of home delivery, or the 
Iridium.”) “Unfortunately, many VCs 
perceive us as a B2C company,” says 
Brown, “which is difficult to fund in 
this market.” 

In the end, @lantes’ prospects will 
depend on its success in convincing 
consumers to accept the box - and 
venture capitalists to think outside it. 
- Michael Menduno 


Net Softwear 

MOBILE Doug Sutherland, a staff 

COMPUTING engineer at Sun Micro¬ 
systems, has come up 
with the ultimate mobile computing solu¬ 
tion: the Java Jacket. What appears to be 
an ordinary leather coat is in fact a home¬ 
made wearable computer that lets Suther¬ 
land interact, via the Net, with everything 
from Sun's network to his home aquarium. 

Sutherland's tailor-made device packs 
impressive features: a 166-MHz Pentium- 
powered motherboard, a GPS receiver and 
antenna, and a camera lens.The Java Jacket incorporates 
three wireless networking standards and operates distrib¬ 
uted software across the Net. Using a six-button keypad 
located on the cuff, Sutherland can send and receive email 
messages, control the lights in his house, and even adjust his 
aquarium's water temperature from anywhere. 

Sutherland began working on the jacket last year as "the 
mother of all demos" to stretch Java and Jini technology. 

"It started out as a bunch of embedded circuits laid out on 


a coffee table," says the Canadian-born 
Sutherland, who lives in a small cabin in 
California's Santa Cruz Mountains."! wanted 
to embed Java and Jini in a small device 
that could operate on batteries, roam freely, 
and remain connected to the network." 
Sutherland's jacket can already monitor 
in the water that flows past his 
well as relative humidity and wind 
This summer, he's adding a keyboard, 
graphics display (for grabbing camera 
stills), and a head-mounted apparatus that 
will let him view maps, GPS coordinates, 
and other info while he's in motion. In the 
future, the jacket may be able to measure carbon monoxide 
levels along roadways or record tremors beneath Suther¬ 
land's cabin, which is located near the San Andreas Fault. 

For Sutherland, working on the Java Jacket isn't just 
a technological challenge; it's a way to reconnect with his 
surroundings. 

"We kind of live in a world of paradoxes," says Sutherland. 
"We can't stand the concrete and pollution of Silicon Valley, 
but we love the technology." - Sam Witt and Sean Durkin 


The Longest 
Yard 


ECOMMERCE Suzy Brown, 

CEO and 

cofounder of @lantes.com, is 
convinced her company has 
solved the nagging “last yard” 
problem of ecommerce: how to 
deliver packages when the reci¬ 
pient isn’t home. The solution: 
a smart box that can be opened 
with a Web-generated key. 

Think of it as a milk box for the 
21st century. The container would 
hold three grocery-bag-sized pack¬ 
ages and could be placed outside 
or built into homes or apartment 
complexes. Delivery services such 
as UPS, Kozmo, and Homegrocer 
could download a set of digital keys 
for the day’s deliveries and then 
access the boxes on their route via 
keypad, smartcard, or barcode reader. 
Once the goods are delivered, the 
system would send a wireless email 
confirmation to both the recipient 
and carrier. 

Carriers that now spend an average 
of $8 to deliver a package could save 
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The new Lincoln LS is engineered to encourage rapid travel. Yet it has an interior that practically begs you and your passengers to 


inger. It’s a conundrum that could require years of driving to solve. Better get started. For more information or to schedule a test 


drive, visit our web site at www.lincolnvehicles.com or call toll-free 877 2DriveLS (877 237-4835) 
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; 61 percent of Americans think government agencies are ineffective at ensuring food safety 4 Genetically modified soybeans 



You-Boat 

UNDER THE HOOD Dubbed “the sports car of submarines,” Nuytco Research’s 
BY DAVID PESCOVITZ DeepWorker was originally designed for undersea engineers, but 
the two-seat, $525,000 version has found a niche among wealthy 
recreationists who value performance over frills - it dives three times as deep as the similarly 
priced “personal luxury submarine” from U.S. Submarine. The first Dual DeepWorker launches 
this month courtesy adventure-travel company Zegrahm DeepSea Voyages. It will transport 
tourists to the bottom of British Columbia’s Strait of Georgia in search of sixgill sharks, giant 


A high-pressured hand pump controls buoyancy 
and stabilizes cruising depth by pushing fluid 
between internal and external ballast tanks.To 
surface, the pilot releases compressed air into an 
external ballast canister, voiding it of seawater. 

An Omron industrial computer handles the 
sub's operational functions, while a laptop PC 
provides navigation data from the sonar and 
maps the craft's position. 



Pacific octopuses, and other underwater wonders. Here’s a test dive: 


Twenty 12-volt lead- 
acid gel-cell batteries 
power the sub for 
up to 12 hours. 


D2Q 


The pilot drives 
the DeepWorker 
from the backseat 
with a joystick 
controller. The 
front seat is 
reserved for 
a passenger. 


Vertical thrusters 
raise and lower the 
submarine - its 
maximum depth is 
2,000 feet - while 
— horizontal thrusters 
push it along at 2 to 
3 knots. 


A video camera, sonar unit, 
and extendable arm can be 
attached to port and 
starboard external mounts. 


Should the sub spring a leak 
or a fire break out, the built-in 
breathing system (BIBS) will 
send compressed air to the 
pilot and passenger via a 
scuba-style demand regulator. 


A system of O 2 tanks and carbon dioxide 
scrubbers keeps the recirculated air inside 
the sub breathable for about three days. 
An alarm sounds if the proportion of 
oxygen in the air drops below 21 percent. 
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“SECURITY GOES HAND 
IN HAND WITH HAVING A 
HIGH-PERFORMANCE PRODUCT. 


CASE STUDY: AGILLION INC. 

(www.agiLlion.com) 


Launched in the fall of 1998, to 
much fanfare, Agillion’s innovative 
customer relationship management 
service helps small-to-medium 
sized businesses manage and com¬ 


municate with their customers, 
engage in one-to-one marketing, 
and automate people transactions 
that build loyalty and fuel day-to-day 
operations. In other words, it's 
customer relationship management 
over the Web for B2B commerce. 


Yet despite being inexpensive and 
easy to use, Agillion knew its new 
shared electronic resources would 
have to deal head-on with the issue 
of trust online. After all, much of its 
clients' and their clients’ most 
mission-critical data would now 
exist on Agillion’s servers. As a 
fresh-faced start-up in the hyper- 
competitive Internet business services 
(IBS) arena, Agillion understood that 
a significant part of its identity would 
hinge on the message it sent to the 
world about security issues. Mary 
Oliver, executive vice president of 
marketing and business develop¬ 
ment at Agillion, puts the security 
matter more poignantly: “It goes 
hand-in-hand with having a quality 
performing product. Without security, 
we don't exist.” 


Ditto with the issue of reliability. 
Says Oliver, “You don't want to run 
your business on a system that 


might collapse, and then you're not 
able to provide the service or get the 
product out the door.” 


S his year, an estimated 77 percent* 

8 of the world’s ecommerce will 
take the form of business-to-business 
transactions, making B2B the biggest 
market segment in the new economy. 
Like any hot business field, B2B is 
experiencing growing pains as it is 
defined and positioned as a commercial 
approach. To better understand the 
work involved in strengthening B2B 
companies, we recently spoke with 
Jerry DeVault, partner and head of 
eRisk Assurance Solutions at Ernst & 
Young, a leading professional-services 
firm with offices around the globe. 


0: What would you say Is the biggest 
issue facing Internet-based B2B right 
now? 

DeVault: Undoubtedly trust. In the 
business world, this translates primarily 
to confidentiality and integrity of infor¬ 
mation, security, availability, identity, 
authorization, and intellectual property 
issues. The new economy has some 
quirks to it—and companies, with their 
alliances, partnerships, franchises, 
outsourcing, and other models of 
connectivity, often have what we call a 
“discontinuity of trust” between some 
of the stakeholders. 


For Agillion, it was Ernst & Young’s 
CyberProcess Certification^ that 
spoke volumes to their clients that 
they had done their homework on 
issues of security and availability. 
Now, says Troy Heindel, Agillion's 
vice president of technical operations 
and CIO, when potential third-party 
integration clients see the 
CyberProcess Certification^ 
attestation report and seal, “they 
know right away that we’ve reached 
a level of sophistication that meets 
their needs for partnerships.” And 
for Agillion and its clients, this is the 
sort of trust that's contagious. 
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CASE STUDY: 
PAPEREXCHANGE.COM 

(www.paperexchange.com) 

Until two years ago, the estimated $500 
billion a year in sales global pulp, 
paper, and packaging industry did not 
have a centralized marketplace that 
enabled buyers and sellers to conduct 
online purchasing transactions and 
monitor prices and trends. That's when 
PaperExchange.com was launched with 
the mission to support the industry by 
providing an online marketplace. 

As customers increasingly relied on 
the site as a key business tool, 
PaperExchange.com needed to commu¬ 
nicate privacy and integrity of transaction 
data. This was a concern of potential 
customers, and a key building block of the 
PaperExchange.com value proposition. 

To protect client privacy and anonymity, 
PaperExchange.com developed innovative 
tools to safeguard the confidentiality of 
its members' information and also 
enable members to control who can 
view their information online, and 
what information they can view. To 
assure clients that all site processes 
operate at the specified standards, 
PaperExchange.com opted to get a 
respected, independent perspective. 

“We wanted to independently review our 
business practices, from our public 
website to our back end processes," says 
Carl Katzeff, CTO of PaperExchange.com. 
They chose CyberProcess Certification 
by Ernst & Young. 

Now with over 5000 members interna¬ 
tionally, including industry heavyweights 
and strategic alliance partners such as 
International Paper and Staples, 
PaperExchange.com believes it has set 
the standard for online marketplaces. 
"It’s part of who we are," Katzeff says of 
their high standards of security, reliability, 
and availability. In these terms, such 
standards are not just an advantage... 
they're a requirement. 


PaperExchangfg 
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Contact Ernst & Young at 


In what way? 

In many B2B models, there’s a fear of 
insufficient security—possibly even of a 
commingling of data—and it can create 
an environment that destroys trust 
between entities. The last thing busi¬ 
nesses want their competitors to know 
are their client lists, pricing information, 
customer-satisfaction levels, purchasing 
information, and so on. Businesses 
want assurance from other enterprises 
that a high level of system reliability and 
security exists. And, significantly, as 
businesses are becoming dependent 
upon ecommerce networks, they want 
to know that these business partners 
are going to be available nearly a hundred 
percent of the time. As a business 
becomes increasingly connected 
throughout its supply chain, its processes 
absolutely must operate as disclosed. 


How else do discontinuities of trust 
manifest themselves in B2B ecommerce? 

Many businesses that rarely connected 
with strategic partners in the past are 
now reaching out online and connecting 
with whomever they think can provide 
the best value. The buyer needs to know 
that the selling company is reliable and 
is who it says it is before locking into a 
buying relationship. And the seller 
needs to know that the individual buying 
has the authorization to buy: No one 
wants to ship 10,000 units to somebody 
who can’t hold up their end of the deal. 


Explain how you work with your clients 
to add integrity and trust to their 
businesses. 

Our approach in the B2B marketplace 
isn't to go in and sell a “product” to plug 
a gap. The Ernst & Young approach 
starts with offering a well-tuned ear, 
listening to what our clients are trying 
to accomplish—who they have trusted 
relationships with, and who they want to 
build trusted relationships with—and 
then tailoring a solution to meet those 
needs. Often their goal is to earn some¬ 
thing called a CyberProcess Certification^, 
which lets them give their business 
partners an independent report on how 
they conduct business. In addition, 
they're able to place a seal of approval 
on their Web site to show they’ve been 


examined by a CPA. The client might 
want to use an established standard like 
SysTrust, a set of system-reliability prin¬ 
ciples developed by the AICPA and CICA, 
or establish customized testing criteria. 


What's your take on the effectiveness of 
other seal programs on the market? 
TRUSTe, for instance, analyzes a 
company's privacy policy, then leaves it 
up to the company to self-regulate. 

I think they’re part of the solution. We 
see a problem when there's an expectation 
gap—when people think these other 
seals are doing something they aren't. 
What we try to do is add something 
that’s missing in these other models— 
the final gold standard—by engaging an 
auditing firm that’s highly objective and 
experienced, from both technical/infra¬ 
structure and process perspectives, to 
rigorously test whether a company is 
actually following their policies. 


How important is this going to be— 
particularly for startups lacking an 
identity or new dot-coms just beginning 
to establish their brands online? 

It’s huge. The dot-com startup with an 
aggressive marketing plan has to create 
a brand. They’re going to want to come 
out strong, saying, “Trust us.” If these 
startups can offer a robust, quality solu¬ 
tion, and people feel very confident, it 
could push these young companies ahead 
of the pack in terms of acceptance. But 
it’s equally critical that brick-and-mortar 
companies maintain the same level of 
trust with their online business partners 
as they’ve had offline—and that they 
become market leaders in the connected 
economy. 


"...SECURITY, RELIABILITY, 
AND AVAILABILITY... 
ARE NOT JUST 
AN ADVANTAGE... 

THEY’RE A 
REQUIREMENT.” 



ey.com/cpc 


^Source: International Data Corporation 















Protect your customers’ privacy and transactions 
or you may be the one who gets burned. 


J 



iDiVICMEiV 






drws& 



If your Internet customers feel exposed 
they’ll quickly take their business elsewhere. 


'Vs 



o The CyberProcess Certification™ solutions 


that we offer, including WebTrustf 1 help you 
build and maintain their trust. So you can 
grow your customer base and establish a 
competitive advantage. The heat is on. 

ey.com/cpc 
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make up 52 percent of the US crop (USDA) 4 47 percent of national print journalists sometimes avoid stories that seem too complex {Pew Research Center/Columbia Journalism Review) ■ 


Serf Engine 

VOICE PORTALS At iNetNow’s LA headquar¬ 
ters, 75 professional Web 
surfers - a mix of college students and would- 
be movie stars - are standing by to take your 
call. Need a stock quote or driving directions? 
The latest ball scores? And what’s the name of 
the song that played during that shoot-’em-up 
scene near the end of The Matrix ? 

Inquiring minds can call 1-888-iNetNow and 
ask a helpful, if sometimes overeager, operator 
to surf the Web for them. The findings are 
read over the phone or emailed within 20 
minutes, depending on the customer’s needs. 
The cost of using iNetNow’s human surf engine: 
$19.95 per month. 

“One guy called up and said, T have this song 
stuck in my head; it’s driving me crazy,”’ recalls 
Jacob LaCivita, 24, iNetNow surfer and aspiring 
screenwriter. “I asked him to tell me some of 



the lyrics. He said, ‘Oh, it’s an instrumental.’ ” 
With little more than that, LaCivita was able 
to track down the right song. “After that, we 
knew that we could find just about anything,” 
he says. 


Unlike voice portals such as Tellme, which 
rely on voice-recognition software to retrieve 
and answer customers’ questions, iNetNow 
(www.inetnow.com) believes it can offer better 
results with a live surfer digging up info. “The 
truth about voice recognition is that it does 
some things well, and doesn’t do most things 
at all,” says Lenny Young, iNetNow’s founder 
and CEO. 

The angel-funded site, which launched in 
spring 1999, recently closed its second round 
of financing. Young has inked deals with sev¬ 
eral cell phone retailers and already has com¬ 
petition from New York-based quixi (www 
.quixi.com). Down the road, Young hopes to 
partner with one of the major voice portals, 
offering live backup. 

Of course, iNetNow’s human touch could 
prove to be its downfall: The greater the traffic 
on the service, the greater the need for profes¬ 
sional surfers. Will iNetNow be able to hire 
enough Hollywood hopefuls to keep up? 

- Jenn Shreve 


Making 
the Waves 

FILM It was called the Perfect 

Storm - a rare combination 
of meteorological events in October 
1991 that conspired to create a 
raging, once-in-a-lifetime tempest 
in the North Atlantic. Writer Sebast¬ 
ian Junger brought the deadly gale 
to life in his bestselling 1997 book, 
but re-creating the maelstrom for 
the big-screen version (which hits 
theaters June 30) turned out to be 
a huge undertaking. The Warner 
Bros, film - adapted by screenwriter 
William D.Wittliff, directed by Wolf¬ 
gang Petersen, and starring George 
Clooney - depicts the harrowing 
voyage of the fishing trawler 
Andrea Gail, which sailed into the 
teeth of the storm off Gloucester, 
Massachusetts. 

To create The Perfect Storm, film¬ 
makers first constructed a full-scale 
boat and placed it in a huge tank on 



Warner Bros. Stage 16. Industrial 
Light & Magic, meanwhile, created 
custom code based on the science of 
fluid dynamics to build the storm's 
100-foot-tall walls of water, the 
result in real life of three colliding 


weather systems. But fluid dynamics 
took the ILM effects team only so 
far. After running the simulations, 
says ILM's Stefen Fangmeier,"we 
applied all sorts of tricks, including 
five or six different levels of particle 


simulations to create the white 
foam and a windswept look." Audi¬ 
ences can view ILM's handiwork for 
themselves, though the perfect 
special effect is the one viewers 
never notice. - Ron Magid 
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Sprint PCS Phone, NP1000 


The Sprint PCS Wireless Web works where you do. 


It doesn't matter where people are, as long as they have the information they need to 
do business. With the Sprint PCS Wireless Web, your team gets a fast, secure 
connection to your company's network using their laptop PC and wireless 
Internet-ready Sprint PCS Phone™ They can send and receive e-mails, check 
inventory, place orders-all without a phone jack. They'll also enjoy clear 
calls and features that work the same way everywhere on the only all-digital, 
all-PCS nationwide network, serving more than 300 major metropolitan areas, 
including major airports. Which means your employees are in business, wherever they are. 


The Sprint PCS Clear Wireless Workplace 5 " 1 1-888-215-9091 or www.sprintpcs.com/clear 


The clear alternative to eellular. SM 


Sprint PCS Wireless Web™ Connection and Browser applications require a wireless Internet-ready phone. Connection application requires the purchase of a Sprint PCS Wireless Web™ Connection Kit. (See kit 
for computing devices supported.) This service is not available while roaming off the Sprint PCS Network. Subject to credit approval. Sprint PCS Wireless Web option is available with Sprint PCS Free & Clear 
Plans and existing standard service plans of $29.99 or more. Overage rates vary by plan. A rate of $0.39 per minute applies to all Wireless Web usage if the Wireless Web option is not selected. Sprint PCS 
Wireless Web service may not be immediately available in select affiliate markets. A complete statement of the terms and restrictions for Sprint PCS Wireless Web services is available in the Wireless 
Web brochure. ©2000 Sprint Spectrum L.P. All rights reserved. Sprint, Sprint PCS, Sprint PCS Wireless Web, Sprint PCS Phone and the diamond logo are trademarks of Sprint Communications Company L.P. 


Sprint PCS 









© 2000 Adobe Systems incorporated. All rights reserved. Adobe, the Adobe logo, tagline "Inspiration becomes reality" Adobe Premiere; 

After Effects, GoLive, Illustrator, LiveMotion and Photoshop are trademarks of Adobe Systems Incorporated. Flash is a trademark of Macromedia, Inc. 










Adobe LiveMotion. 

Web animation. 

Tight integration. 

Killer. 

Push your content to the extreme with 
Adobe® LiveMotion™ software — a brand 
new applicaton for creating 
web graphics and interac¬ 
tive animation. Developed 
for seamless integration, 

LiveMotion has the Adobe 
interface you already know 
from Photoshop® Illustrator® 

After Effects® and GoLive™. 

Which means a fast learn¬ 
ing curve. And some insane 
animation. It even supports 
many popular file formats, 
including Flash™ (.swf). Go 
see LiveMotion in action at 
www.shredtheweb.com 

Inspiration becomes reality.™ 


ADOBE 

GOLIVE 

ADOBE 

PHOTOSHOP 

ADOBE 

LIVEMOTION 

ADOBE 

ILLUSTRATOR 

ADOBE 

PREMIERE 

ADOBE 

AFTER EFFECTS 

ADOBE WEB 
COLLECTION 
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^machines 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


February 2000 


March 2000 


February 2000 


January 2000 


$138,000,000 

(&SELECTICA 


interactive 

investor 

internatron 


Riverdeep 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


February 2000 


March 2000 


March 2000 


March 2000 


March 2000 


$70,840,000 

DigitaljKirSc 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Co-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


February 2000 


February 2000 


April 2000 


February 2000 
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ImproveNet 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


March 2000 


Series D Convertible 
Preferred Stock 
Sole Placement Agent 


Series D Convertible 
Preferred Stock 

Sole Placement Agent 


March 2000 


March 2000 


The leader in technology/Internet financings 


Lante 


Private Placements 





$68,000,000 

$51,750,000 

$49,910,000 

Telaxis^ 



Initial Public Offering 

Initial Public Offering 

Initial Public Offering 

Lead-manager 

Lead-manager 

Lead-manager 

February 2000 

March 2000 

February 2000 


$107,000,000 

| $100,000,000 

$70,143,750 

$36,000,000 

$25,000,000 

kestrel^ 

aliatoag^con) 
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Series D Convertible 
Preferred Stock 

Series D Convertible 
Preferred Stock 

Common Stock 

Series C Convertible 
Preferred Stock 

Series A Convertible 
Preferred Stock 

Sole Placement Agent 

Sole Placement Agent 

Sole Placement Agent 

Sole Placement Agent 

Sole Placement Agent 

January 2000 

January 2000 

January 2000 

March 2000 

March 2000 


CREDIT FIRST 
SUISSE BOSTON 

Technology Group 
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Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


January 2000 


February 2000 


January 2000 


$464.250,000 


Convertible 
Subordinated Notes 
Lead-manager 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


February 2000 


March 2000 


February 2000 


January 2000 


:CYPRESS 

SEMICONDUCTOR 


Common Stock 
Lead-manager 


Convertible 
Subordinated Notes 
Lead-manager 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


February 2000 


January 2000 


March 2000 


March 2000 


$192,685,000 
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WatchGuard 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


March 2000 


February 2000 


March 2000 


March 2000 


BRQKAT 


Common Stock 
Lead-manager 


Common Stock 
Lead-manager 


March 2000 


March 2000 


LYCOS. 


$903,661,950 


FAIRCHILD 

SEMICONDUCTOR' 

Common Stock 
Lead-manager 


$852,322,482 

jSNi CC 


January 2000 


Strategic Financings 

$918,000,000 


Common Stock 
Lead-manager 

February 2000 


$483,000,000 
‘9’ INTERWOVEh j 


vV Liberate 


The professionals at the CSFB Technology Group have been trusted advisors for twenty 
years. In the first quarter of the new millennium, a team of over 300 banking and research 
professionals extended our leadership in providing financial services to technology companies 
by advising on over 128 strategic transactions valued at over $163.2 billion.* 

• #1 market share in technology/Internet transactions - the leader in mergers and 
acquisitions, financing assignments, and private placements 

• #1 market share in total technology transactions 


www.tech.csfb.com 
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In a perfect world, ideas would flow magically from person to person, business to business. Until then, 
we suggest you transform the one you inhabit now — with the powerful Internet solutions of Evoke, As 
today’s leading Internet communication service provider, Evoke is the place on the Internet where people 
and businesses can communicate and exchange voice, video and visuals. From wireless conferencing to 
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voice over IP to Webconferencing and collaboration, we're radically changing 
how people and businesses share knowledge over the Web. So until there’s 
telepathy, let Evoke show you why our solutions are worlds apart from 
ordinary services. You'll discover we're exactly what you've always had in mind. 
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evoke 


communications 





Percentage of net worth lost Net worth 4/4/00 Stock dosing prices 3/31/00 and 4/3/00 Net worth lost 4/3/00 


$12,100,979,850 


Taking Stock 


INFOPORN 


Tech Execs’ Sinking Fortunes 


$4,008,629,901 


$3,684,262,880 


On Monday, April 3, the Nasdaq experienced its greatest one-day point loss ever, plummeting 349.15 
points to lose 7.6 percent of its value. At the end of the day, tech's wealthiest found themselves billions 
of dollars poorer on paper. A decade earlier, on Black Monday, the Dow took a similar nosedive, falling 
508 points and shearing off 22.6 percent of its total worth. (A 24.4 percent drop in 1914 remains the 
largest in Dow history.) The dollar figures weren't quite so daunting in 1987, but some of that year's 
percentage declines in personal net worth topped April's heaviest losses: August Busch Jr., honorary 
chair of Anheuser-Busch, lost 17 percent of his $1.1 billion in equity holdings. And Ted Arison, founder of 
Carnival Cruise Lines, saw his bank account dip nearly 25 percent - setting the all-time record for losing 
one's shirt.This April, Bill Gates watched $12.1 billion - more than 14 percent - of his personal worth 
vanish. That's enough to buy 67 Boeing 747s, or 41,522,491 copies of Windows 2000. - Catharine Lo 


BILL 

GATES 

Chair and 
chief software 
officer, 
Microsoft 


$568,000,008 


PHILIP 

ANSCHUTZ 

Director 
and chair, 
Qwest 


$526,341,668 


DAVID 

FILO 

Co founder and 
chief Yahoo!, 
Yahoo! 


JERRY 

YANG 

Cofounder, 
director, and 
chief Yahoo!, 
Yahoo! 


DAVID 

WETHERELL 

CEO, chair, 
and president, 
CMGI 

11.75% 


$3,555,365,600 


YHOO 

6.56% 


$7,265,371,481 


MSFT 

ssa 



J510 : 44Z64^_$473 : 308 : 04^ $409,548,592 $403,984,701 $299,576,046 


LARRY 

ELLISON 

Chair and CEO, 
Oracle 


JEFF 

BEZOS 

Founder, chair, 
and CEO, 
Amazon 


ROB 

GLASER 

Chair 
and CEO, 
RealNetworks 


$2,801,716,885 

9.66% 


$232,739,324 


GORDON 

MOORE 

Cofounder 
and chair 
emeritus, 
Intel 


5.13% 


$7,470,044,373 


$23,693,284,049 


SAM WALTON 

EDGAR BRONFMAN 

Founder, Wal-Mart 

Chair, Seagram Co. 

Lost $517,836,493 ( 8 . 19 %) 

Lost $114,731,032 ( 10 . 94 %) 

AUGUST BUSCH JR. 

TED ARISON 

Honorary chair, 

Founder, 

Anheuser-Busch 

Carnival Cruise Lines 

Lost $195,540,939 ( 17 , 19 %) 

Lost $243,287,145 ( 24 . 74 %) 

LESWEXNER 

WILLIAM HEWLETT 

Chair, president, and CEO, 

Cofounder, 

Limited 

Hewlett-Packard 

Lost $188,202,852 ( 14 . 43 %) 

Lost $355,073,871 ( 20 . 29 %) 


AMZN 


63 Vie 


RNWK 


0.99% 


$23,163,104,119 


14.47% 

$71,523,677,650 


(Bar continues 
for 11.17") 




1.52% 


$26,512,882,547 


Sources: Bloomberg ( www.bloomberg.com ), 
Edgar Online ( www.edgar-online.com ) 
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INFOPORN 


Thanks to the ecommerce explosion, information and communication technologies \ 

promise to unlock the productivity paradox, finally putting the all-pervasive computer 


and macroeconomic measures of effectiveness on the same page. (The rise in ecommerce- 
related reports alone seems a triumph of B2B2C.) Last year, IT-producing industries con¬ 
stituted 8.2 percent of US GDP - more than the automobile and aerospace industries 
combined - while contributing a whopping 19.2 percent to GDP growth. Experts predict 
that ebusiness, led by biz-to-biz, will hit $2.7 trillion within four years. 

So who's doing the behind-the-scenes grunt work? And more to the point, how much 
are they getting paid? On the low end of the compensation scale is core programmer, 
the Mr. Goodwrench of the new e-conomy whose days are spent tightening JavaScript 
and troubleshooting NT.The big gun? Employment broker - to the salary tune of up to 
$2 million - who does the recruiting that keeps the virtual gears turning. - Catharine Lo 


1991 1992 1993 1994 1995 1996 1997 1998 1999 


Hire Tech 

IT Productivity and 
the E-Job Market 



Computer and data-processing services 


_ 


Securities and commodities brokers 


348,700 

537,200 


Online and mail-order retailers 


Mailing, reproduction, and 
stenographic services 


Advertising 


266,900 

315,600 


Periodicals 


January 2000 


2008 Projections 


7.1% 


18.2% 


1,967,800 


1,066,400 


524,100 


Sources: Organization for Economic Cooperation and Development ( www.oecd 
.org); US Department of Commerce ( www.doc.gov ); US Securities and Exchange 
Commission (www.sec.gov); US Bureau of Labor Statistics ( www.bls.gov ) 


IT industry contribution 
to annual GDP growth 




6 . 6 % 


Employment in Ecommerce-Related US Industries 


E-Job Skills & Salary 


$100,000 


$ 60 , 000 - 

100,000 


$ 60,000 


$ 50,000 


Applications developer 

Creates online business tools 


$ 150,000 


Telecommunications 


675,000 


Employment broker 

Recruits IT-savvy staff 


Entrepreneurial consultant 

Reengineers the big picture 


$ 200 , 000 - 

2,000,000 


$ 250,000 


Motion-picture pi 

and distrl 


ness services (news syndicates, 
security services, et cetera) 


Consumer-behavior consultant 

Measures who buys what, and why 

Internet architect 

Designs sites 

Network-security specialist 

Safeguards proprietary data 


Core programmer 

Does day-to-day programming 


Ecommerce business analyst 

Crunches numbers 

Fulfillment specialist 

Gets the product to the consumer 


Product manager 

Oversees content 


19.2% 


7.3% 


8 . 2 % 


6 . 6 % 


6 . 1 % 


5.8% 


7.8% 


6.3% 


5.9% 
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He might mangle the song. But we won't. 




He misses a note, it's artistic license. Your streaming media provider misses one, it's a catastrophic event— 
at least to a teenager listening to his favorite music. Enter iBEAM. Our edge network puts servers closer to 
end users, and helps you bypass a lot of Internet congestion. So vivid video and awesome audio are 
seamlessly delivered —even to the rocking masses. For more on the hottest ticket in streaming media, 

visit ibeam.com/jamsession.The high-fidelity streaming media network. 


|beam 


©2000 iBEAM Broadcasting. Ail rights reserved. 






















WHAT IF TURNING ON SOFTWARE 
WERE IUST AS EASY? 


That would require an Application Service Provider like FutureLinkT One with 
an approach to delivering applications based on a utility company model. As 
The Application Utility Company ," we lead the industry in providing the software 
you need, anywhere you need it. On demand. Like getting water from a faucet. 

With FutureLink, your IT department will be freed from the time-consuming 
tasks of break/fix and system configuration, just to name a few. Why? Because 
we take care of delivering, updating and deleting applications across the entire 
network, your users enjoy a more productive computing experience. And you save 
money. In some cases as much as 60% on IT support and hardware costs alone. 

With 15 years of global experience providing IT solutions on premises or 
from one of our world-class data centers, we’re ready to offer you the level 
of dependability, flexibility and cost efficiency your business COMPAQ. 
demands. That means 24x7 customer service, scalable Compaq ProLiant® 
servers, and software that runs the gamut from Microsoft® Windows® and 
Microsoft®Office 2000 to other business critical applications. MiCFOSOtt 
It’s an idea that sounds too good to be true. The notion of water from a 
faucet once elicited the same response. For a FREE analysis of how you might 
be able to save up to 60% on your IT costs and turn on your software, call 
1.877.216.6001 or visit us at www.FutureLink.net/secure. And soon you’ll be able 
to take us for granted. Just like all those other utilities you couldn’t live without. 



The Application Utility Company' 

www.FutureLink.net/secure 


© 2000 FutureLink. All rights reserved. FutureLink and The Application Utility Company are trademarks of FutureLink. 
All other trademarks and registered trademarks are property of their respective owners. 












Revenge of the 
Know-It-Alls 

Inside the Web's free-advice revolution. By Mark Frauenfelder 


T here’s no pornography at Epinions.com. No gambling, no 
daytrading accounts, no instant sports scores. Yet online 
discussions among hardcore members read like transcripts 
from a 12-step meeting: “I am addicted to a drug called Epin- 
ions. I have to keep going back for more,” and “Luckily, I am 
already divorced, or Epinions would probably be the cause 
of my breakup.” 

In fact, you’ll bnd nothing but user-written reviews on 


Epinions, 100- to 1,000-word critiques of thousands of prod¬ 
ucts and services: restaurants, books, recipes, ISPs, videos, 
casinos, charge cards, colleges, sports stadiums, single 
malt scotches, ankle braces, credit unions, vegetable peelers. 
So if Consumer Reports doesn’t elicit this kind of response - 
no one hoards copies to pore over guiltily in darkened base¬ 
ments - why is it that people are banging away obsessively 
on Epinions? 
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for when you’re hack in the cubicle breathing recirculated air. 



There comes a time in life when you realize you’re missing it. So carpe diem and carpe image with the digital Coolpix 950. Its astounding 2.11 megapixel resolution and 3x Zoom 
Nikkor lens really bring your life or your work life to, well, life. Plus Matrix metering, optional lenses, Aperture and Shutter Priority 
exposure control allow for even more creative freedom. So when your memories become as faded and gray as your cubicle, click on your 
vibrant digital ones. Because chances are you burned up all your vacation days. Visit nikonusa.com or call I-800-NIKON-UX. 



Nikon. 

WE TAKE THE WORLD'S 
GREATEST PICTURES! YOURS. 
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Sites like Epinions.com are a concentrated, 
pharmaceutical-free source of ego gratification - 
aka egoboo - delivered via quantified feedback. 


One of the top-ranking Epinionators, 
Bonies7, explains it on a message board: 
Using the site is “as addictive as the most 
powerful stimulant known to man,” he 
writes. “Why does it work? Because it plays 
so well to the egos we all possess.” 

That’s it. The neurochemical rush of pure 
ego boost on Epinions is as fine as anything 
you’ll find in a paper bindle or a plastic 
vial. Epinions is a concentrated, pharma¬ 
ceutical-free source of ego gratification, 
delivered via quantified feedback. And Epin¬ 
ions.com understands this. The site 
is like a Skinner box codesigned by Rube 
Goldberg and the creator of Sim games, 
in which rats take turns pressing levers in 


order to deliver jolts of pleasure to their 
fellow rodents’ brains. “The cool part of 
Epinions,” posts one user, “is waiting and 
seeing how people rate your reviews.” 

Users can rate the reviews posted on 
Epinions as Highly Recommended, Recom¬ 
mended, Somewhat Recommended, or Not 
Recommended. Ratings are made public 
for all to see (imagine wearing a number 
on your chest that indicates your prestige 
among coworkers), and reviewers can 
sign up to receive an email alert whenever 
a new rating is posted: “Your review of 
'Private Benjamin’ has been rated!” Some 
Epinionators admit to staying up all night 
just to see if anyone rates their newest con¬ 


tribution. Casey Stewart, a registered nurse 
in Stockton, California, says that when she 
started writing for Epinions, she’d check 
the site five times a day for “ego strokes.” 

Science fiction fanzines have a word for 
the rush you get when you see your name 
in print: egoboo (short for ego boost). A dis¬ 
tant predecessor of Usenet, the fanzine got 
its start in the late 1920s, when the sci-fi 
magazine Amazing Stories began running 
a letters column in which readers discussed 
the scientific principles behind the pulp 
mag’s tales. The column included the street 
addresses of the fans. This led to the forma¬ 
tion of fan clubs, many of which began 
publishing their own newsletters, and these 
newsletters eventually became known as 
fanzines. A 1949 issue of The New Republic 
ran an article about the hundreds of fan¬ 
zines in existence at the time, explaining 
that sci-fi fans “seem to be infected with 
a virus. ... They correspond with other 
sufferers, sometimes in letters running to 
12 pages.” 

Letters columns could take any number 
of twists and turns: What might start out 
as a discussion of Charlemagne’s campaign 
to Christianize Europe could, in the course 
of subsequent issues, spin off along three 
separate trajectories - one on how to solve 
Fermat’s theorem, another on the proper 
way to construct a funeral pyre, and a third 
on the evils of adding fluoride to the water 
supply. (A common saying among science 
fiction fans: “All knowledge is contained in 
fanzines.”) Getting a letter published in 
someone else’s fanzine was one of fandom’s 
great ways to score egoboo; getting praised 
for your letter in the next issue was even 
better. Richard Eney wrote in his 1959 
Fancyclopedia II that fandom itself “may 
be defined as an infinitely complex system 
for the production of pure egoboo.” 

You might say that the Internet is an 
infinitely complex system for the commer¬ 
cial exploitation of egoboo, where - on 
dozens of new “knowledge exchange” Web 
sites like Epinions - people are offering up 
their opinions and answering questions on 
everything from setting up a Web server to 
comparison shopping for inflatable sex dolls. 

And they are doing so prolifically. On 
Askme.com, stay-at-home mom Charlene 
Wood answered 1,085 questions about 
taxes, parenting, beading, and paranormal 
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psychology (among other subjects) in a 
single month. Marty Stratton, who won 
the title of top expert in ExpertCentral.com’s 
automotive category in February and who 
always ends his posts with “God bless,” 
has answered a total of 588 questions. Like 
Bill McCann (aka Dagda on ExpertCentral) 

- an Irish geophysicist, chemist, archaeolo¬ 
gist, and playwright with a special interest 
in ethics and metaphysics, who answers 
questions on everything from Celtic mythol¬ 
ogy to first dates - thousands of ordinary 
people are churning out reams of valuable 
prose on the Web and getting practically 
nothing in return. 

ommy Hui has 426,054 points on the 
Experts-Exchange, making him the sixth- 
highest-ranking member in Experts-Exchange’s 
Hall of Fame. He has answered more than 
1,200 questions, many from professional 
programmers, including the guy who com¬ 
plained that a maddening C++ problem was 
“keeping me from getting a job done for my 


employer.” Hui’s answer, typical of the oth¬ 
ers he doles out at an average rate of three 
a day, included a page of meticulously for¬ 
matted program code, ready for cutting and 
pasting into the questioner’s application. 


Unlike the format at Epinions, where 
members post reviews at their whim, here 
the drill is Q&A. For each question, a mem¬ 
ber offers the number of points they think 
the answer is worth, and answerers like Hui 
pick and choose their challenges. These 
are the kinds of questions that crop up on 
Experts-Exchange: “I need a dial-up con¬ 
nection via null-modem to connect w95 
machine to NT Server RAS over TCP/IP,” 
and “My iMac won’t boot from 2nd par¬ 
tition.” If you’ve got a question on OS/2, 


MVS, NT4, AIX JavaScript, HTML, Java, or 
CGI, at least one of the 57,000 registered 
“experts” at Experts-Exchange can supply 
an answer - provided you offer enough 
points. Web surfers looking for answers get 
75 points to spend when they sign up, plus 
an additional 5 points each day thereafter. 
Most questions go for between 50 and 100 
points. 

But points on Experts-Exchange and most 
of the other expert sites are nothing more 
than a quick way to advertise your egoboo 
score. (Other expert sites reward users with 
“infodollars,” “prestige ratings,” or “knowl- 
edgeability scores.”) Those thousands of 
points get you nothing tangible. On Experts- 
Exchange, the 100 highest point-earners 
make it into the Hall of Fame and get their 
choice of low-end tech gadgets, such as 
scanners or PDAs. 

A lanky 29-year-old who radiates easy 
confidence, Hui develops Windows NT 
applications for Tibco finance Technology in 
Palo Alto. He telecommutes from his Los 
Angeles apartment, which he shares with 
his wife, Soyeun Choi, and a Jindo dog 
named Mango - the subject of many of 
Hui’s digital photographs. Hui’s got three 
gigantic PC towers on the floor of the spare 
bedroom, each crammed with noisy cooling 
fans (“I don’t notice the noise anymore,” he 
shrugs), and he logs on to Experts-Exchange 
after waking up, during lunch, during 
breaks, and at night while his wife studies 
for her law degree. 

Why would Hui want to tackle other 


people’s programming problems when he 
already has a full-time job doing the same 
thing? “It’s not as if he’s the Mother Teresa 
of computers,” says Soyeun Choi admiringly, 
“but if someone happens to ask, he’s willing 
to help.” 

And what if hundreds ask, perfect strangers 
who’ve got no ties to Hui other than through 
a Web site? He’s still willing to help - with 
clipped, unadorned answers, devoid of salu¬ 
tation, chatter, or sign-off but perfectly to 
the point. When asked, for instance, how to 


The psychology of egoboo prevents users from 
feeling like they are performing labor. Instead, 
they're "heros and celebrities" to their peers. 
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find the name of a hard drive in OWL pro¬ 
gramming language, Hui proffered this 
single, typical sentence: “Use GetVolume- 
Information().” 

Hui is hard-pressed to explain his devo¬ 
tion to Experts-Exchange save with vague 
references to “helping out.” “I worked for 
Borland tech support for about three years 
after graduating from UC Santa Cruz in ’92,” 
he reminisces. “I have a lot of good memo¬ 
ries of Borland, and Experts-Exchange is a 
natural progression from there. It’s very 
soothing, because you know that what you 
are doing is helping others.” 

But there’s more to it than that. The site 
gives Hui an opportunity to prove himself. 
Hui says that when he joined the compiler 
group at Borland, he was awestruck at the 
talent of a few programmers known inter¬ 
nally as the Barbarians. “I was always 
amazed at how much they knew and how 
they were able to figure things out. And I’ve 
always strived to be like them.” At Experts- 
Exchange, Hui faces a slew of real-world 


Ordinary people are churning out reams of 
valuable prose for practically nothing. What site 
would refuse thousands of pages of free content? 


The minds behind Experts-Exchange are 
happy to go along with the egoboo model - 
what Web site would want to turn down 
thousands of pages of free content? The 
site’s CEO, Keith McCurdy, who came from 
a job as VP of technology for Electronic Arts, 
says that Experts-Exchange’s non-negotiable 
point system - experts can’t even use the 
points to “buy” answers to their own ques¬ 
tions - plays right into the psychology of 
egoboo, preventing users from feeling like 


liked or didn’t like,” he says. “It’s a score- 
card mentality.” 

Does he ever feel cheated out of a good 
score? “Now you’ve hit the sore spot,” he 
moans. “Sometimes I have to research 
an answer for someone, and it can take 
a while. I will spell out all that I know in 
detail, with options and plans, et cetera, 
and I get a low rating. I take it personally.” 
As is often the case on expert sites, people 
will give Titone a low rating if they don’t 


challenges that he can use to test his skills. 
Even though he says his work on the site 
is “not an ego thing,” if he’s coaxed he’ll 
admit, “I do feel competitive.” And to his 
wife he’ll own up completely: “Look - I’m 
number six!” 


they’re performing labor. Instead, the 
“heroes and celebrities” on the site earn 
only “the satisfaction of being right” before 
an audience of their peers. Says McCurdy, 
“They like the exposure they get. They like 
to be known.” 

The challenge for guys like McCurdy is to 
facilitate the flow of satisfaction. Reputation 
managers - rating systems that allow mem¬ 
bers of an online community to vote on the 
quality of other members’ contributions - 
are a powerful incentive to participate and 
be interesting. Offline, it takes time to figure 
out who the liars and idiots are and cross 
them off your list. Online, there’s no place 
for them to hide. Tools like reputation 
managers make it instantly evident how 
valuable other people are to you and how 
valuable you are to other people. It’s easy to 
become obsessed with your score: It’s one 
of the few ways to find out what other peo¬ 
ple really think of you. 

“I can’t wait until morning to see what 
my new rating is,” says Len Titone, a 38- 
year-old CPA from Zionsville, Indiana. 
Earnest and unfailingly humble, with an 
occasional stammer and a quiet tone, 

Titone says he’s hooked on the Q&A site 
Askme.com. “I want to get straight 5s the 
way a student wants straight As.” The sixth- 
highest-ranked expert at Askme, Titone has 
answered more than 1,000 income tax and 
accounting questions on the site. He has a 
listed average response time of five hours, 
and an average quality-of-advice rating of 
4.5 out of 5. “I go over my ratings, especially 
the low and high ones, to see what people 
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like his answer, regardless of its accuracy or 
quality. When he told a divorced father that 
he wouldn’t be able to claim his children as 
dependents, the dad gave Titone’s answer a 
1. It comes with the territory, he says: “With 
taxes, the messenger gets shot.” But it hurts. 
One day someone slapped each of six of 
Titone’s answers with a 1 rating. “I reread 
the answers and was very upset. It bothered 
me all day.” 

But with four adopted children (one from 
Paraguay, one from Honduras, and two from 
Chile; a fifth, from Bolivia, died soon after 
the Titones brought her home), shouldn’t he 
be too busy for this crazy sideline? “How do 
I explain?” he asks. “You get a question 
regarding the earned-income tax credit and 
you know that it’s from a single mom and 
she’s got three kids and is making $30,000 
a year and by the time I’m done I may have 
saved her $1,500. There’s something about 
that that drives me.” And if the question is 
from a young white guy making $100K? 

“Oh, it’s the same thing for me; I still have 
to help.” 

Although he says he doesn’t feel pressure 
to be in the top 10, Titone is driven to 
answer some 25 questions daily - a symp¬ 
tom, he explains, of his type A personality. 
He’s compelled to answer new questions, as 
well as follow-up questions, the same day 
he sees them. When he can’t, he says, “I 
feel like I’m behind and need to catch up.” 
Titone laughs self-effacingly. “You see those 
ratings and you have to be number one.” 

The only money anyone on Askme.com 
ever makes is the $25 to $500 awarded each 
month to the top expert in each category. 

A skme, Experts-Exchange, and Epinions 
are just three of the dozens of egoboo 
engines now on the Web. With names like 
Allexperts.com, ExpertCentral.com, and 
Abuzz.com, these startups are attempting to 
exploit the human proclivity for generosity 
and the need for ego-stroking by building 
ad-sponsored environments in which micro- 
mavens obsessively volunteer their time 
reviewing products and media or answering 
questions on a variety of topics. 

These business models presume generos¬ 
ity - or at least some basic drive to share. 
Why not? Some anthropologists and evolu¬ 
tionary psychologists argue that humans are 
hardwired for generosity, that our propen¬ 


sity for sharing was inherited from our 
primitive ancestors. The economist Mancur 
Olson came to the same conclusion in his 
consideration of the rich man who provides 
a coastal community with a lighthouse: Even 
though it isn’t in the interest of an individual 
to pay for a public work, the benefactor is 
indirectly compensated through a boost in 
status. 

On Epinions, Casey Stewart has provided 
her community with more than 70 “quick 


San Francisco Bay Area, Stewart returned 
to Stockton to care for her ailing grand¬ 
mother and ended up studying nursing. 
But writing is her first love. “My ultimate 
fantasy would be to win Lotto, build a 
wonderful log cabin in a beautiful wooded 
area, raise husky puppies, and do some 
volunteer work in nursing - and live the 
rest of the time online,” she muses. “It 
would be so mellow - just self-actualiza¬ 
tion!' Stewart works 35 hours a week as 


Humans are hardwired for generosity.The result: 
ad-sponsored environments where micro-mavens 
obsessively volunteer answers and reviews. 


meal recipes” - including one for “fancy 
little pots au creme” and another for 
sausage cheese balls. And like the rich man, 
she’s been indirectly compensated. 

Stewart, aka KCFoxy, has the kind of 
temperament Epinions was built for. With 
nearly 300 well-written reviews to her 
credit, covering everything from a magazine 
about log cabins to a Rolling Stones docu¬ 
mentary, she claims she has only “scratched 
the surface” of a deep mine of material. 

On a single day in February, Stewart wrote 
about suicide (“The doubt, guilt, sorrow, 
and anger are pervasive. Loved ones search 
their memories for clues, signs, messages”) 
and about Redmond’s Aussie hair-care prod¬ 
ucts (“My everyday conditioner is the aptly 
named Instant Daily Conditioner. It is a 
light conditioner that detangles and pro¬ 
vides added moisture”). During the six 
months of her Epinions membership, her 
reviews have been read by other members 
more than 10,000 times. 

Dressed in colorful post-hippie purple, 
and possessed of a melodic voice and con¬ 
spiratorial smile, the 49-year-old Stewart 
comes across as free-spirited, kindly, and 
self-assured. In high school she edited the 
class newsletter; in college she contributed 
fiction to the literary journal. And like Len 
Titone, she’s earnest and unpretentious. 

“I just sort of challenged myself,” she 
confides, describing her growing participa¬ 
tion on Epinions, “to spread my wings. I’m 
so amazed that anybody would want to read 
what I write.” 

After a stint as a singer-songwriter in the 


a registered nurse, but devotes even more 
time to writing and researching for Epin¬ 
ions. “If I review a cooking tool,” Stewart 
explains, “I might spend the whole day 
cooking with it, to put myself in the place 
of someone who’ll try it when they read 
my review.” 

Epinions, however, isn’t the only site 
that’s reaping the benefits of Stewart’s care¬ 
ful, lucid prose. Before arriving at Epinions, 
she was contributing to Amazon.com and 
barnesandnoble.com. In one recent month, 
in fact, on top of her Epinions work, she 
contributed 2 reviews to Frommers.com 
and 15 to Dine.com. Leaning back in a cush¬ 
iony highback chair, Stewart explains how, 
on a recent vacation cruise off the coast of 
Mexico, she realized Epinions had begun to 
affect the way she thinks: She found herself 
making mental notes for future reviews. 

“It was funny, because I was experiencing 
it on one level, and on another level, I was 
storing away ideas for future Epinions.” 

Her new life as a critic, she says, is always 
“there in the background.” 

At Epinions, status is measured (and 
made public) in a variety of ways. Not only 
are members’ reviews rated one at a time, 
but Epinionators also make declarations 
about whom they trust and whom they 
don’t. Member data, prominently displayed, 
includes how much they’ve written, the 
number of times they’ve been read, and the 
number of members who trust them. You 
can make it onto the site’s “most popular” 
lists or “most trusted,” overall or by cate¬ 
gory, and you can visit community spaces 
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Online voting begins July 11. 
Look for details in the 
August issue of WIRED. 
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where members scold and applaud one 
another. 

Perhaps for this reason, Epinions is one 
of the most active and varied ecosystems on 
the Web. Launched in September 1999, it 
has evolved into a diverse community popu¬ 
lated by cliques, clowns, parasites, symbi¬ 
otes, self-appointed cops, cheaters, flamers, 
and feuders. It’s swarming with people who 
were English or journalism majors but 
ended up stuck in other careers. And it has 
produced member-generated site 
refinements, such as the Web of Distrust. 

Jeff Schwartz is a celebrity on Epinions. 
The 32-year-old insurance adjuster from 
Littleton, Colorado, who goes by the handle 
Poseidon, hovers at around number four 
on the site’s overall most trusted members 
list. (One fan recently posted this on a 
discussion board: “Note to Epinions.com: 
You need another rating choice above 
Highly Recommended. Label it: Poseidon.”) 
An outspoken right-winger hardened by 
the barbs of liberalism when a student at 
the University of Wisconsin in Madison, 
Schwartz says he would run for office in a 
second, if there were money in it. Instead, 
he became VP of his condo board associa¬ 
tion and created the Web of Distrust. This 
is how he explains it in one of his Epinions 
posts: “It is a list of people for whom I will 
not read any of their opinions, because they 
have demonstrated extreme immaturity and 
do not take the purpose of Epinions.com 
seriously.” In other words, they’re making 
a mockery of the hunger for egoboo. Many 
people are now building their own distrust 
lists, and Epinions has even officially sanc¬ 
tioned the idea by putting “distrust this 
reviewer” buttons on every page, which, 
as Epinions explains, “makes abusive and 
unreliable members disappear from view” 

- a fate worse than infamy in an egoboo 
economy. 

There are of course other factors that 
might account for Epinions’ bubbling cul¬ 
ture. For one thing, members can actually 
earn decent money for their efforts there. 

Reviewers at Epinions are paid anything 
from a penny to 3 cents every time another 
member reads and rates their work. Laurie 
Edwards (username: Endora60) and her 
husband, Dave (Zobovor), say they actually 
make their living (and support two toddlers) 
writing reviews for Epinions. A former 
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blackjack and craps dealer, Laurie Edwards 
writes at least three thoughtful, well-crafted 
reviews a day, mostly about books; her hus¬ 
band writes chiefly about Beanie Babies, 
Pokemon, and Star Wars figurines. The 
couple claims to spend between eight and 
nine hours a day writing and researching 
out of their home in Ogden, Utah. 

Most Epinionators, however, will tell you 
flat out that they’re not in it for the money. 
As Epinions cofounder Mike Speiser puts it, 
“Fortune is not the motivation here. Fame is 
infinitely more valuable.” 

Twenty-nine-year-old Chris Bickel came 
to Epinions with every intention of becoming 
a celebrity. “I’m on the list of most trusted 
members, and on the music list I’m ranked 
first,” he tallies. “I just made the most popu¬ 
lar education reviewer’s list, which I don’t 
really understand, but I think it’s because 
I wrote about how I was a male stripper to 
pay my way through college.” 

Bickel’s reviews have attention-grabbing 
titles, like “Mandatory abortion for retarded 
mothers!!” and “I keep a gun under my 
seat.” Each day a new photograph graces his 
profile page. (Bickel posed in a Warholesque 
wig one day and mugged in dramatically 
sinister lighting the next.) 

But Bickel stands out from the other gim¬ 
micky Epinionators (such as the guy who 
reviews everything in pirate dialect or the 
Mexican-wrestler reviewer) because he’s 
a great writer and wit. He’s not fooling 
around. Like the name of his rock band, 
Confederate Fagg (which performs in clubs 
near his South Carolina home), Bickel’s 
reviews deliberately provoke the homeyness 
that seems to have settled in across much 
of Epinions. He suspects that his review of 
the Bible (“A most elegant, eloquent work 
of drug-induced fiction”) and one about 
his penis (to protest the scores of opinions 
on circumcision) have prevented Epinions 
management from designating him an 
expert. But Peter Merholz, creative director 
at Epinions, has described Bickel as a “fuck¬ 
ing genius.” Bickel often reminds readers 
in his own reviews that a site called Damn 
DirtyApe.com has crowned him King of 
Epinions. 

Then why hasn’t he made it to the com¬ 
mercials?! 

In perhaps the most brazen attempt at 
egoboo exploitation yet, Epinions has ele- 
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What do they know? 


A roundup of expert sites. 


W as there something in the water? Back in 
Q3 1999, the Internet saw an explosion 
of sites based on the concept of knowledge 
sharing. At a rate of more than one startup a 
month, investors and entrepreneurs pumped 
tens of millions of dollars into this new cate¬ 
gory, in which a Web company functions as a 
forum - sometimes a broker - for the 
exchange of expert or everyday wisdom. 

These sites definitely draw people in (several 
are already counting more than a million 
unique visitors a month), proving that there's 
a huge audience for the facts, opinions, and 
miscellaneous dust balls cluttering our cranial 
attics. Making these mental swap meets pay 
off is another matter. Most of the sites are 
selling advertising against the content, some 
are licensing the expertise to others, and 
some take a cut of sales generated on sites 
that the content links to. However each busi¬ 
ness model plays out, the point is to get 
legions of enthusiasts talking, and make a 
buck off their pontifications. Here's a sampling 
of startups based on the egoboo model of 
ecommerce, along with a tally of who stands 
to prosper - and how they'll do it. 

- Martha Baer 


Allexperts.com 


Launched July 1998 

Gist The rawest and most homespun of the 
sites - and the first of the genre - Allexperts 
features a whopping 2,300 categories 
(ExpertCentral has fewer than 300), includ¬ 
ing an entertainment section that breaks 
down into expert Q&As about individual 
actors (and that means Calista flockhart). 
Conceived of and built by one guy, New 
York-based Steven Gordon, the site’s raison 
d’etre really isn’t money but the thrill of 
watching itself grow. 

Spin “The oldest and largest” (i.e., the rest 
are copycats). 

Worker bees 10,000 - many of them fancy 
professionals - each screened and hand¬ 
picked by Gordon, who has signed up 
“opthalmologists from Yale, cardiologists 
from Johns Hopkins, hypertension special¬ 


ists from the University of Pennsylvania!” 
Paycheck Pure egoboo, pegged to special 
qualities: “knowledgeability, clarity of 
response, politeness, prestige, and timeli¬ 
ness.” Participating experts can view bar 
charts and line graphs that track their 
performance. A top expert is chosen and 
showcased each month. 

Business model Practically nonexistent. Ad 
banners, an afterthought, pay the bills. 


Askme.com 


Launched September 1999 
Gist Slick, and growing: This Seattle com¬ 
pany of 60 was founded by former 
Microsofties. The site claims 2.4 million 
unique visitors each month; its most pop¬ 
ular categories include technology and 
homework assistance. 

Spin Beal folk, sharin’ their wisdom. 
Worker bees 60,000 - and they crank. The 
top 10 crankers answer about 1,200 ques¬ 
tions in three months, with an average 
response time of eight hours. 

Paycheck Egoboo, by way of gold stars, 
rankings, and points. (Contributors can 
also score score $25 to $500 each month in 
reward for being the highest-ranked mem¬ 
bers in their category.) 

Business model Ad banners, affiliate pro¬ 
grams, and what Askme terms “syndica¬ 
tion”: licensing the tech, the experts, and 
their answers to other sites. 


Epinions.com 


Launched September 1999 
Gist Witness the wonders of the human 
psychodrama. Though Epinions won’t dis¬ 
close its membership numbers, a fair esti¬ 
mate is that they’re small - small enough 
to breed cliques and infighting. But on 
the biz-building front, the Mountain View- 
based team seems to be doing everything 
right: funding from Benchmark and August 
Capital, principals from AOL and Yahoo!, 
press attention up the wazoo. 

Spin Peace, love, and brutal honesty. 

Worker bees Undisclosed. ►► 
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vated a few of its members to the status of 
national spokespeople. Cofounder Mike 
Speiser produced the series of TV commer¬ 
cials, featuring real Epinionators in action, 
that began airing this March. In one, the 
author of a November 1999 Epinion called 
“Screw Alta” tries to barge his way onto a 
lift at the Utah ski resort, Michael Moore- 
style, on his snowboard. (Snowboards are 
banned at Alta.) In another, a woman whose 
original online review was titled “Love the 
Medela!” demonstrates the battery-powered 
Medela breast pump, while her cat laps up 
the spillover. 

These ads, Speiser says, are the ultimate 
way to reward the site’s celebrities with the 
thing they’re really after: attention. 

A ttention, yes. Or infodollars. Or author 
ratings. Or knowledgeability scores. 

Top 10 lists. Gold stars. The knowledge that 
you helped. 

In northern Tanzania, where researchers 
from the West like to journey, looking for 
clues about human behavior, a group called 
the Hadza hunt large antelope and giraffes. 
Kristen Hawkes, a professor of anthropology 
at the University of Utah, has studied the 
men of the Hadza culture. They prefer to 
hunt large game, instead of easily snaring 
the plentiful guinea fowl. By going after the 
more difficult prey, Hadza men are less 
likely to put meat on the table at the end of 
the day. And since the meat of a giraffe, for 
instance, is too much for a single family, the 
hunter ends up sharing most of his spoils 
with the community. 

So why does the hunter make that extra 
effort, when most of his profits go to others? 
Why not just focus on bringing home his 
own bacon? 

Hawkes has concluded that the prestige 
the Hadza hunter racks up for his success 
in bagging the big game pays off in the 
form of public admiration. It’s the glamour 
of a feat big and good enough for sharing 
that matters. 

But of course we could have guessed that. 
If you’ve ever been on an expert site, you 
know: Eating is only half the fun. The rest 
is egoboo. ■ ■ ■ 


Contributing editor Mark Frauenfelder 
(mark@well.com) wrote about computer 
diehards in Wired 8.03. 
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Paycheck Anywhere from a penny to 3 cents 
per read (reviews are read by users, who 
pay nothing to subscribe). Epinions reserves 
the right to rejigger this fee structure at 
will. But, it promises, it’ll always deliver 
loads of egoboo. 

Business model Ad banners, revenue shar¬ 
ing, and content-license agreements. As in: 
“You automatically grant to Epinions.com 
... a nonexclusive, royalty-free license to 
use, modify, copy, distribute, transmit, pub¬ 
licly display, publicly perform, publish, 
adapt, create derivative works of, distribute, 
transfer, or sell any such Content ... with¬ 
out any compensation to you.” 


Exp.com 


Launched September 1999 
Gist With $29 million in venture capital to 
work with this year, Exp has built a busy, 
usable site with particularly active Business 
Services and Internet & Technology sec¬ 
tions. Exp is planted in the heart of it all, 
Silicon Valley’s Menlo Park, and its smart, 
unfussy design reflects its considerable 
Web know-how. 

Spin “The convenient way to get expert 
advice and services.” 

Worker bees 50,000, all screened. Exp.com, 
which validates degrees and licenses, is 
shooting for “quality.” 

Paycheck Money! Not much egoboo to be had 
here - there’s no Hall of Fame, and evalua¬ 
tions are limited to a simple 1 through 5. 
Instead, the site helps its experts expand 
their cottage businesses by drawing in new 
customers from all over the Net. 

Business model Category ad sponsorships, 
plus revenue-sharing with small-business- 
oriented portals and a 20 percent cut of its 
experts’ fees. 


ExpertCentral.com 


Launched October 1999; acquired by the 
publicly traded About.com in January 
Gist A people-oriented site (“testimonials” 
from happy users perpetually scroll in a 
corner of the homepage) based in Newton, 
Massachusetts, with a fat, 250,000 regis¬ 
tered-user base to date. Top categories are 
computers and the Net, health and fitness, 
and automotive. 

Spin High-quality professional advice: 
“The search is over.” 

Worker bees 7,000 qualified professionals - 
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most recruited by the site - each with a 
detailed c.v. 

Paycheck “Honor, recognition, and success” 
- in a word, egoboo. Money, a secondary 
concern, comes in the form of the long¬ 
term professional relationships that develop 
online. Also, cash prizes here and there. 
Business model Ad sales, 15 percent com¬ 
mission on paid advice, and a cut of sales 
made through the site’s referrals. 


Experts-Exchange.com 


Launched January 2000 
Gist Though it says it’s for everyone, this 
site’s top categories - Visual Basic, Delphi 
programming, Win98 - would suggest oth¬ 
erwise. But, hey, the San Luis Obispo, Cali¬ 
fornia-based startup is working on it. This 
clean, easy-to-use site has an impressive 
350,000 registered users. 

Spin The “number-one knowledge sharing 
community on the Web.” 

Worker bees 57,000 experts: A typical Hall 
of Famer has answered 1,300 questions and 
asked 20; the site’s experts crank out 
answers in a speedy two hours. 

Paycheck Egoboo - aka “satisfaction grades” 
or membership in the Hall of Fame - plus 
prizes (scanners, PDAs, T-shirts). 

Business model Ad banners. 


Keen.com 


Launched November 1999 
Gist With a click of the mouse, you’re on 
the phone - that’s Keen.com’s uniqueness. 
The site, an all-around advice-giving ser¬ 
vice, is the first to use the technology, 
which allows users to research available 
experts and click on a selection, thereby 
dialing the “KeenSpeaker” on the phone. 

(If you’ve got only one phone line, the sys¬ 
tem will wait until your line is open to 
dial in.) Keen, based in San Francisco, is 
generously backed by eBay, Benchmark 
Capital, Microsoft, and Integral Capital, 
among others. 

Spin Say it, don’t type it. 

Worker bees 35,000: The hardest-working 
KeenSpeaker answered 494 questions in 
two and a half months. 

Paycheck Money! Egoboo ops are scanty, 
though bees get a per-minute fee for each 
successful phone transaction. 

Business model A 30 percent cut of the per- 
minute fees. ■ ■ ■ 


























Don’t call me a shrimp. 


why do they call me a shrimp if my first name is Jumbo? 

If I can stand up to beer batter, tempura and gumbo? 

I’m colossal. I’m extra large. I’m bigger than Dumbo. 
Synonymous with runt? I pay no heed to that mumbo. 

How can they call me a shrimp when that’s not my size? 

In England I’m surrounded by curry and in the colonies fries. 
Now don’t confuse me with prawns, that I despise. 

I’m the biggest thing in shellfish, so when will you realize? 

You can call me a shrimp, but my confidence is not shaken. 
I dominate cuisines from European to Jamaican. 

The Chinese butterfly shrimp wrapped in fresh bacon. 

Visit epicurious.com if you think I’m mistaken. 


^ eC '^ n ^ S kuy. Places to ea^- efeicuriou&.com/ 
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Fuel’s Paradise 


World-class contrarian Thomas Gold has a 
It's pumping out of the Earth's crust - and 

By Oliver Morton 


F rancis Crick discovered the structure of DNA, helping to 
crack the genetic code; since then he has worked on bio¬ 
logical problems from the nature of consciousness to the 
function of dreams to the origin of life. And through it all 
Crick, now 84, has been known to friends as a particularly 
gifted thrower of parties. Back in 1947, amid the privations 
of postwar Cambridge, England, two students walked into 
one of these parties, held in Crick’s flat on Trumpington 


theory about life on the planet: 
it's swimming in oil. 


Street, and paused to scan the crowd. Crick was holding court 
in the middle of the room, surrounded by young women; 
other great-minds-in-formation were located around. In 
the far corner stood a clear-faced, rather stern-looking man. 
“That’s Gold of Gold and Pumphrey,” said one of the students, 
referring to the team then doing groundbreaking research on 
the workings of the ear. “No, no,” his companion replied, 
“that’s Gold of Bondi and Gold,” the brilliant pair of mathe- 
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maticians then rewriting the rules of cos¬ 
mology. The stern face across the room, 
picking up on their confusion through a 
trick in the apartment’s acoustics, broke 
into a smile. 

The eavesdropper, and the Gold on 
both scientific teams, was the same man: 
Thomas Gold, a physicist who has enjoyed 
a career broad enough in its enthusiasms to 
make even Francis Crick look narrow. Gold 
has worked in the highest reaches of Big 
Science - overseeing the construction and 
operation of the world’s largest radio tele¬ 
scope, in Arecibo, Puerto Rico - while 
also excelling at the sort of research that 
requires nothing more than a pencil, paper, 
and an idea. He has reimagined the whis¬ 
perings inside the ear, the universe as a 
whole, and, most recently, the ground 
beneath your feet. And he’s done so with 
a profound indifference to the opinions of 
others. Gold is not just wide-ranging: He’s 
a world-class contrarian. Very few people 
agree with him on everything, which sug¬ 
gests he’s sometimes wrong. But he’s also 
sometimes right. And he’s always either 
interesting or infuriating, depending on 
where you’re coming from. 

In his nineties, Gold is championing the 
idea that the creatures living on or near 
the surface of the Earth - plants, people, 
possums, porpoises, pneumonia bacilli - 
are just part of the biological story. In the 
depths of the Earth’s crust, he believes, is 
a second realm, a bacterial “deep hot bio¬ 
sphere” that is greater in mass than all the 
creatures living on land and swimming in 
the seas. Most biologists will tell you that 
life is something that happens on the Earth’s 
surface, powered by sunlight. Gold counters 
that most living beings reside deep in the 
Earth’s crust at temperatures well above 100 
degrees Celsius, living off methane and 
other hydrocarbons. 

Presented in full in his 1999 book, The 
Deep Hot Biosphere , Gold’s theory of life 
below the Earth’s surface is an outgrowth 
of his heretical theories about the origins of 
oil, coal, and natural gas. In the traditional 
view, of course, these substances are the 
residues of dead creatures. When organic 
matter from swamps and seafloors gets 
buried deep enough in the crust, it goes 
through chemical changes that distill it into 
hydrocarbons we can then dig up and burn. 


Gold believes none of this. He’s convinced 
that the hydrocarbons we use come from 
chemical stocks that were incorporated into 
the Earth at its creation. 

Since the oil crisis of the 1970s, Gold has 
been saying that the Earth is hugely well 
endowed with these hydrocarbons - hun¬ 
dreds of times more so than most geolo¬ 
gists, or oil companies, or OPEC leaders 
believe. The general belief in scarcity that 
drives up gas prices and causes fears of 
inflation, Gold argues, is a mirage that 
has served vested interests among oil pro¬ 
ducers for decades. 

But this is one Gold theory that very few 
agree with. Conventional petroleum geolo¬ 
gists hold that hydrocarbons are created by 
the burial of organic material to depths 
where moderate levels of heat and pressure 
“cook” it into oil and gas, which then 
migrate through the crust to the sorts of 
sedimentary structures best suited to trap 


be right. Later, in the 1960s, a new sort 
of radio source was detected in the skies, 
one that flashed on and off regularly. Gold 
rushed into print with the idea that these 
pulsars were astrophysical oddities called 
neutron stars, the existence of which had 
been predicted in the 1930s but had never 
been seen. Many of his colleagues thought 
the idea outrageous. It was right on the 
money. 

But he isn’t always right. In the 1940s, 
early in his career, Gold developed the idea 
of a “steady-state universe” with Herman 
Bondi and Fred Hoyle, when the three of 
them left their wartime jobs in the British 
Admiralty and made their way back to 
Cambridge. (Bondi and Gold, both Viennese, 
had met as refugees, sleeping on the con¬ 
crete floor of a British internment camp 
before their mathematical talents were 
pressed into service on naval radar pro¬ 
grams.) The hypothesis has now been 


Buried deep in the Earth, says Gold, lies a 
second realm, a bacterial biosphere greater in 
mass than all the creatures living on the surface. 


them. Geochemists argue that the bulk of 
the world’s hydrocarbons couldn’t possibly 
reside in the Earth’s mantle, as Gold posits; 
at that depth, hydrocarbons would react 
with the mantle, oxidizing into carbon di¬ 
oxide, a process which, Gold’s foes believe, 
is evident in the belching forth of carbon 
dioxide from the Earth’s volcanoes. As Steve 
Drury, who reviewed Gold’s book for Geolog¬ 
ical Magazine , puts it, “Any Earth scientist 
will take a perverse delight in reading the 
book, because it is entertaining stuff, but 
even a beginner will see the gaping holes 
where Gold has deftly avoided the vast bulk 
of mundane evidence regarding our planet’s 
hydrocarbons.” 

If a maverick theory of oil were all there 
was to the Tommy Gold story, he could eas¬ 
ily be dismissed as a crank. But he is an 
enormously respected physicist. When the 
first radio astronomers started seeing radio 
sources in the sky, they thought they were 
unusual stars; from the early 1950s onward, 
Gold championed the idea that they were 
actually distant galaxies, and after a long 
and acrimonious dispute, he was shown to 


almost completely rejected in favor of the 
big bang theory. But for a while the steady- 
state idea, in which expansion was eternal 
and creation continuous, was the most satis¬ 
fying scientific explanation of the universe 
around. Cosmologists now think it wrong, 
though few think it stupid. 

Some Gold interventions, however, don’t 
look so impressive in hindsight. His sugges¬ 
tion that the moon might be deeply covered 
by very fine dust - an idea he insists was 
misrepresented by academic enemies - has 
been widely dismissed since the Apollo 
landings. (Gold now thinks the moon, too, 
may well have a deep biosphere - as may 
many other bodies in the solar system.) And 
his ideas about hydrocarbons remain widely 
disputed. 

But Gold still argues passionately for 
his “abiogenic” (not biological in origin) 
theory of oil. In the 1980s he persuaded 
researchers in Sweden to drill a hole some 
6 kilometers deep into solid granite - a rock 
that crystallizes out of molten lava deep 
within the Earth, and thus should not con¬ 
tain any organic remains - and succeeded 
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Oil is no fossil fuel in Gold's underworld, where deep hydrocarbons feed shallow-dwelling microbes. 


in finding some oil. This didn’t convince 
the geology community, which felt that 
the oil must have gotten into the granite 
through cracks. But Gold took it as a vindi¬ 
cation. 

In the Swedish experiment, he also saw 
vindication of his related - and possibly 
more fruitful - theory of the deep hot bio¬ 
sphere. One of the arguments that geologists 


use to point to biological sources for oil 
is that some oil molecules look very much 
like molecules found in living cells. But 
Gold has turned this argument on its head, 
interpreting the telltale molecules as signs 
that there is life feeding on the hydrocar¬ 
bons deep below us, not constituting them. 
Instead of dead creatures turning into 
hydrocarbons when buried (the source of 


the term fossil fuels), Gold says the hydro¬ 
carbons are fuel on which creatures buried 
in the Earth’s depths survive. 

Today, Gold sees other evidence of the 
deep hot biosphere. There’s life on the floors 
of the oceans, making use of the chemicals 
gushing out of volcanic vents, and there 
have been bacteria turning up in deep holes 
all around the world - in the Columbia 
River basalts of Washington, in oil wells in 
the North Sea, in South African gold mines, 
and in the Swedish drilling program Gold 
set up. And though most planetary scientists 
are unconvinced by the claims made in 
1996 that a Martian meteorite had fossils 
in it, thinking about the Mars rock focused 
people’s minds on the possibility that a 
planet with a lifeless surface need not have 
a lifeless interior. 

Listening to Gold make his case in his 
home in Ithaca, New York - where for 20 
years he ran the Cornell Center for Radio¬ 
physics and Space Research - is to hear one 
of the 20th century’s true scientific origi¬ 
nals. His voice - still recognizably Viennese 
- is softer than it once was, but his combat¬ 
ive spirit is undimmed. He still works on 
ideas ranging from the cosmological to the 
geophysical. He still gets a kick out of point¬ 
ing to other people’s mistakes. And he’s still 
convinced, perhaps now more than ever, 
that he’s discovered one of the great secrets 
of life. 

Wired; You published your ideas about the 
deep hot biosphere in the Proceedings of the 
National Academy of Sciences in 1992. What 
evidence since then has confirmed your 
beliefs? 

dold; A large number of people have found 
more microbial life in deep boreholes. 

And in deep caves? 

Yes, that’s important. 

So the buildup of evidence and interest must 
be gratifying. 

Oh yes, it’s certainly nice. But what I find a 
little distressing is that even though I pub¬ 
lished that article in ’92 - I’d already sub¬ 
mitted it to Nature in ’88, but they wouldn’t 
publish it - a lot of people describe their 
work as if they had made the discovery of 
a deep hot biosphere and it had never been 
thought of before. 

You saw what you thought was evidence 
when you drilled in Sweden and found signs 
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of life 6 kilometers down in the form of 
sludge and tiny grains of the mineral mag¬ 
netite. What was the significance of that 

finding? 

Magnetite is a chemically reduced form of 
iron oxide, which means it has less oxygen 
bound to the iron than more common iron 
oxides. The whole story of the deep hot bio¬ 
sphere is that oil coming up from below, 
without biology, will be food material for 
microbiology when it gets to a relatively 
shallow level where the temperature is not 
too high. For the microbes to use that oil as 
food when there’s no atmospheric oxygen, 


they have to find oxygen in the rocks. There 
is plenty there, but there is not all that much 
in an easily removable form. 

But what is easily usable is in common iron 
oxides - and when that's used, magnetite 
gets left behind. 

Yes. 

In your book you talk about being so excited 
at finding the sludge that you tried to ana¬ 
lyze it yourself in a friend's kitchen. 

That’s right. I arrived on a Saturday in 
Mallorca with the sample and I was alone 
in the apartment. So first of all I looked 
around in the neighborhood and there was 
not a single shop open. I knew the sample 
was oily - I could feel that - so I thought 
that maybe there would be some nail polish 
remover to use as a solvent. I looked 
through all the cupboards for nail polish 
remover but couldn’t find any. Eventually 
I decided hot water and kitchen detergent 
would be my best bet. The sludge was like 
quite thick putty so I tried to dissolve it - it 
took a lot of doing. In the end I had a clear 
liquid, light gray, and I thought it was par¬ 
ticulate. The grain size was so small that 
kitchen paper could serve as a chromato¬ 
gram - diffusion would take the black stuff 
some way out through the paper, while the 
liquid went much farther. In such a case 
you think first of a metal. So I thought, 

Well, iron is common - is there a magnet 
in the house? There were magnetic door 
latches on the cabinets, so I unscrewed 


those and put some of my liquid on alu¬ 
minum foil and immediately it made sharp 
lines between the poles. So it was most 
likely magnetite. 

What first made you think that there might 
be life at such depths? 

It was in response to the long debate over 
how helium, which is concentrated in oil, 
could be associated with petroleum and 
biological debris. Helium has no affinity 
chemically with biological stuff. My argu¬ 
ment was that the helium must have been 
swept up from below by petroleum from 
deep down, and that led me to the whole 


notion of the deep biosphere. 

And you believe that the oily depths where 
you found magnetite represent the environ¬ 
ment where life on Earth began? 

Yes. You can only suppose the origin of life 
in circumstances where there is no direct 
access to the source of at least one of the 
components that you require. If you have 
the common story of the warm pond on 
the surface, then all of the things that are 
needed will be accessible to whatever 
microbes there are. So they will multiply 
exponentially up to the limit of the food 
supply. That means that in a flash the whole 
thing is done and they are all dead. There 
has to be a process of metering out at least 
one of the components so it’s impossible to 
eat up everything at once. The hydrocarbons 
from the mantle provide that metered sup¬ 
ply. If life developed down below, it could 
later crawl up to the surface and invent 
photosynthesis. 

As I understand it, you think that any plane¬ 
tary body that's warm enough for liquid 
water at some depth, and that has hydro¬ 
carbons in it, will have a deep biosphere. 

So there could be life inside the moon. 

What we know about the moon is quite 
remarkable. The astronauts of the Apollo 
program left behind a gadget that measures 
molecular weights. There were a few deep 
earthquakes measured, and in association 
with those earthquakes there was always 
a molecular mass of 16 recorded by the 


instrument. Now the people who don’t 
know any chemistry then responded saying, 
Well, that’s oxygen. But it’s no good telling 
me it was oxygen atoms because an oxygen 
atom could not go a centimeter through 
cracks in the rock. What fairly stable mole¬ 
cule have we got that has mass 16? 
Methane. 

So it is warm enough for life in the moon. 
Mars is undoubtedly a better candidate 
because it’s larger and has more internal 
heat. Then there are the satellites of the 
major planets, also Triton, Pluto, Charon, 
and the larger asteroids that have big black 
markings on them. Not Venus or Mercury - 
there the water would disappear altogether. 

In my first paper on the subject I advised 
that one should go down the deep valley on 
Mars and to the landslides that have come 
off its walls in the hope of finding solid 
material residue that we have identified 
as coming from microbial action. 

The current Mars program is focused on what 
are taken to be previously wet environments 
- lake beds and the like. 

That is complete nonsense. 

How did you feel when you first heard the 
claims about ALH 84001, the meteorite from 
Mars in which some people saw signs of life? 

I think immediately the first information 
was that there were small grains of mag¬ 
netite in there, and sulfides, and there was 
oil in there. 

What they called polycyclic aromatic hydro¬ 
carbons? 

That’s oil. Sulfides and magnetite were 
immediately reported, all close together. 

And there was a calcite cement. All these 
things are typical of what you find down 
boreholes. To my mind they have a much 
stronger case than the one they made for 
saying this is biological. 

If meteorites can move material from one 
planet to another, do you think that life 
could have moved between the deep bio¬ 
spheres? 

Yes. I also believe there may be a huge 
number of bodies that are like planets that 
are not tied to stars. All we know is that 
we are tied to a star. And we’ve seen a few 
other stars like ours. But that is no reason 
for thinking that the formation of planetary 
bodies needs a star. It’s only because that’s 
the only place where we’ve been able to 
look. If you had an Earth-sized body float- 


"In the common story of the surface pond, original 
life would multiply exponentially to the limit of 
the food supply. In a flash, they are all dead." 
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ing by itself through space, we would not 
have had any chance to observe it. 

But Its deep biosphere could keep ticking. 
Ticking as it has here for billions of years. 
So life could spread not just within solar sys¬ 
tems but over greater distances? 

Yes. 

It's interesting that you still speculate about 
other planets. Some of your work in this area 
- I'm thinking about your ideas regarding the 
surface of the moon - is now seen as having 
been very wide of the mark. 

I concluded that very fine-grained material 
seemed likely on the lunar surface. The 
opposition believed that everything was 
volcanic - that the moon was enormously 
volcanic at one time even though now one 
can’t see the littlest volcano on it. They said 
the flat plains are just lava fields and flows. 
They got NASA to train the astronauts in the 
lava fields near Flagstaff; when the astro¬ 
nauts came back, they said they hadn’t seen 
any ground that was anything like the area 
in which they trained. 

What happened, to my great annoyance, 
was that the other side wanted to ridicule 
me before the landing by saying, We think 
it’s all hard stuff but Gold thinks you’re 
going to sink out of sight the moment you 
step onto the surface. It was completely a 
slander. As I had written, when I step out of 
a plane in Denver I’m stepping onto a mile 
of fine granular material - because it all 
washed out from the mountains - and I 
don’t sink out of sight. I would not have 
worked on a camera to go to the moon if I 
had thought it was not going to work. But 
it was published that Gold says when they 
step off the ladder they will sink out of 
sight. And newspapermen, as you probably 
know, read other newspapers, and these 
things tend to propagate. 

Henry Cooper, in a 1969 New Yorker article 
about the Apollo missions, quoted you as 
saying that geologists have no more business 
studying the moon than studying the sun. 
You clearly don't have a very high opinion of 
geologists. 

That is true. They’re so enormously fashion¬ 
conscious. It was very unfashionable to 
think that the continents had moved. And 
then from one year to the next it was 
declared that it was all right, that the conti¬ 
nents had moved. And then if you had any 
difficulty with the details of how the conti¬ 


nents had moved, you were a crackpot. 

They just follow a leader. 

Wasn't it by recognizing a mistake widely 
accepted by geologists that you first got 
interested in the deep Earth? 

Yes. In the late 1940s I had read in a text¬ 
book on geology that at a depth of more 
than 10 kilometers there can’t be any pore 
spaces, because the overburden of the rock 
is so great that it would crush them all out. I 
discussed this with Fred Hoyle and said that 
these people evidently don’t understand 
what a pressure bath is. If there is liquid 
under pressure in the pore spaces it will 
keep them open. 

It’s just as silly as the schoolboy who 
comes home from school and asks, “How is 
it that I’m not squashed as flat as a pancake 
when there’s 14.7 pounds per square inch 
on my body?” There can be pore spaces any 
way down you like so long as the pressure 
of the fluid in the pores is reasonably in 
balance with the rock pressing down from 
above. 

What led you to think the liquids holding 
open these pores might be hydrocarbons left 
over from the Earth's creation? 

Probably reading Arthur Holmes, who had 
written so many things that were egocentric 
expressions of opinion. He was the great 
father of geology - and still is - but I found 
his work quite shocking. 

Shocking in what way? 

Whenever he discussed some facts that were 


inconvenient, he would say that they should 
not be taken seriously, that it was purely 
due to chance. He far exceeded his informa¬ 
tion with the opinions that were mixed in - 
statements like, “Oil is not found in associa¬ 
tion with coal except accidentally, and not 
found in volcanic areas except accidentally.” 
Look at the arc of Indonesia, from Burma to 
New Guinea: It’s far more earthquakey than 
any other place we know. It makes lots of 
small, deep earthquakes, it’s along exactly 
that belt that you have volcanoes - and you 
have petroleum along the whole of the line. 
“Never found in association with volcanoes 


except accidentally” - that’s a hell of an 
accident. 

So I spent years having these problems 
with geological texts. And then in the 1970s 
I had some discussions with King Hubbert, 
the leading American petroleum geologist, 
whose word counted as God’s. I remember 
having lunch with him in Washington and 
saying, “Well, how can you account for the 
fact that we have oil-producing regions 
that are so large, that can go from Turkey 
to Iran to the Persian Gulf and under the 
plains of Saudi Arabia and on into the 
mountains of Oman, and the whole of that 
stretch is oil?” 

Why would that be unlikely, given the tradi¬ 
tional view of oil forming from organic mat¬ 
ter in buried sediments? 

Because the oil is all the same, while the 
sediments in that region are completely 
different: different ages, different materi¬ 
als. There’s no sedimentary material that 
is uniform throughout the region, that has 
any coherence. And this just never struck 
him. His response was, “In geology we don’t 
try and explain things - we just report what 
we see.” 

Hubbert’s views changed the wealth of 
nations. The belief that oil would run out, 
and that those with a source could always 
increase the price, caused the early-’70s 
oil crisis. That, to my mind, is a completely 
stupid attitude that shifted many billions 
of dollars away from some countries and 


toward others. 

You clearly already had some sort of alterna¬ 
tive model in mind. 

I knew something that, to this day, the petro¬ 
leum geologists in this country don’t seem to 
know - that astronomical observations had 
detected large amounts of hydrocarbons on 
various planetary bodies in our solar system. 
We didn’t have the very good results that we 
now have from Titan showing seven differ¬ 
ent hydrocarbons. But I knew that there 
were perfectly sound astronomical observa¬ 
tions showing hydrocarbons to be common 
on planetary bodies. So it seemed natural 


"It is warm enough for life in the moon. 

But Mars is undoubtedly a better candidate, 
because it's larger and has more internal heat." 
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that there should be similar hydrocarbons 
within the Earth, slowly seeping out. 

We don't see a lot of hydrocarbons just lying 
around on the Earth. 

Once the atmosphere has a lot of oxygen, 
then any hydrocarbon gases that come up 
are quickly turned into C0 2 . 

Were there precedents for your idea that 
deep hydrocarbons are a normal fact of plan¬ 
etary geology? 

In the ’60s, Sir Robert Robinson [a Nobel 
Prize-winning chemist and president of 
Britain’s Royal Society] said that petroleum 
looks like a primordial hydrocarbon to 
which biological products have been 
added. 

And what was the response? 

The response was that I quoted his remark 


Because individual petroleum geologists 
who work for big companies never wanted 
to admit that they could have done their 
planning and their prospecting on an 
entirely wrong basis. 

Perhaps there was little interest in your idea 
in the 1980s and '90s because oil prices 
stayed low. 

But that made it clear that the geologists’ 
theory and its predictions were wrong. 
Maybe they were off by only a little - after 
all, the price is now rising steeply. 

But that’s only because of the OPEC cartel, 
which is held together still by the informa¬ 
tion that the oil is going to run out. 

If it’s clear that the fields are refilling, 
then of course the cartel greatly weakens, 
and the individual nations will try to out¬ 


"OPEC is held together by the idea that oil is going 
to run out. But the fields are refilling, one reservoir 
underlaid by another for a long way down." 


in many of my papers. But the profession 
of petroleum geology did not pick it up. 
Mendeleyev [the Russian chemist who 
developed the periodic table] in the 1870s 
had said much the same thing, but Robin¬ 
son had done a more modern analysis of 
oil and had come to the same conclusion. 
And, in fact, the Russians have in the last 
20 years done an even more precise analy¬ 
sis that completely proves the point. The 
fact that Mendeleyev was in favor of a pri¬ 
mordial origin of petroleum had a great 
effect - you see, to most Russians, Mende¬ 
leyev was the greatest scientist that Russia 
ever had. 

Does it worry you that better international 
communications mean there's no longer that 
opportunity for ideas disregarded in one 
place to find safe havens elsewhere? 

Yes. In fact, I wrote somewhere during the 
Cold War that I sometimes wish the Iron 
Curtain were much taller than it is, so that 
you could see whether the development of 
science with no communication was paral¬ 
lel on the two sides. In this case it certainly 
wasn’t. 

I suppose it's understandable that pure scien¬ 
tists might reject a theory just because they 
don't like it. But why did oil companies inter¬ 
ested in the bottom line not pay attention? 


sell the others. So it’s very important eco¬ 
nomically who is in the right. 

How much more oil is there in your view of 
the world than in the view of traditional 
petroleum geology? 

Oh, a few hundred times more. 

But not all of it is accessible at the moment? 
It becomes accessible by recharging, and 
the recharging process I think I completely 
understand. There’s a stepwise approxima¬ 
tion of the pore pressure to the rock pres¬ 
sure - that will always be the case if the 
stuff is coming up from below. You will not 
just fill up one reservoir at the top in the 
shallow levels. It will always be underlaid 
by another reservoir, and that in turn by 
another, and so on for a long way down. 
And by pumping out oil from the highest 
reservoir you release the pressure on the 
lower ones, allowing more oil to seep up. 
Yes, the partial seal between the surface 
reservoir and the one below in some cases 
appears to break open violently. 

What's the evidence for that? 

Many fields have produced several times 
as much as the initial testing of their mag¬ 
nitude would have indicated. Some geolo¬ 
gists frankly agree that fields are refilling 
themselves - Robert Mahfoud and James 
Beck, who say fields in the Middle East 
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are refilling, and Jean Whelan, who has 
observed a site refilling in the Gulf of Mex¬ 
ico - though they won’t concede my theory 
is correct. 

Your onetime colleague Carl Sagan used to 
say that extraordinary claims require extra¬ 
ordinary evidence. What evidence did you 
have for geologists who found your claims 
about oil extraordinary? 

In Sweden I produced oil by the ton from 
6 kilometers down. Eighty barrels we 
pumped, perfectly ordinary crude oil, 
entirely in nonsedimentary rock, in granite. 
It looked like perfectly good stuff. 

The Russians have drilled 300 holes in 
Tatarstan since the Swedish experiments. 
They give me the credit for making the 
final determination between the biogenic 
and abiogenic theory by finding petroleum 
in the bedrock of Sweden. 

Presumably the geologists said the oil had 
come in along cracks in the granite. 

They’d have a hard time persuading me. 
Isn't there oil in the shales around the 
granite? 

But the shales are nowhere deeper than 
300 meters. I was down at 6.7 kilometers. 

A number of physicists of your generation 
- your friend Hoyle, George Gamow, Luis 
Alvarez, Freeman Dyson, Francis Crick (a 
physicist by training) - have gravitated 
toward big questions about life, its origin, 
its workings. 

I think that’s what any competent scientist 
will do in the course of time. 

But for you, the move from one topic to 
another seems to have been driven by spot¬ 
ting other people's errors. 

Yes, that’s true. I was quite good at spotting 
a serious error, such as when Harold Jef¬ 
freys [a geophysicist at Cambridge] gave a 
particular formula for the damping of the 
Earth’s free nutation [a slight nodding of 
the axis of rotation]. I looked at this for¬ 
mula and then I rushed to my friend Bondi 
and said, “Look, Harold thinks that if I have 
an object the size of a pea in the middle of 
the Earth and it has a suitable viscosity, it 
will cause the observed damping.” I real¬ 
ized immediately it was rubbish. Bondi and 
I wrote a correction paper, and it took us 
a year to get that correction paper printed. 
Because the great Harold Jeffreys was still 
standing on his hind legs and saying what 
he wrote was right. 
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In putting forward controversial ideas, does 
it help to have had the experience of seeing 
your cosmological theories discarded? Did 
that experience toughen you up? 

I was always pretty tough. But the pulsar 
episode shaped my attitude more than any¬ 
thing else. My idea that rotating neutron 
stars were responsible for pulsars was 
totally ridiculed at an international confer¬ 
ence. 1 was not allowed to speak from the 
podium for five minutes in a two-day con¬ 
ference because it was regarded as such a 
monstrous idea. That was in the spring, and 
I think by November or December of that 
year, observations of the pulsar in the Crab 
Nebula had confirmed every damn thing 
that I’d said - confirmed that the frequen¬ 
cies of a young pulsar would be higher, 
confirmed that good places to look would 
be supernova remnants, and a number of 
other things. 

After that, I was never going to compro¬ 
mise with other people’s opinions again: 
Just know the facts. 

Don't people tend to overtrust what they are 
taught are facts? 

Yes, absolutely. Not only overtrust, but they 
publish whenever they have a positive result 
for an accepted theory, and if they have a 
negative result they suppress it, or it gets 
suppressed by the referee. 

So you have to know what to ignore: You have 
to have what I think Bondi once called a ruth¬ 
less disregard for the observations. 

I kick myself for not having been firm 
enough sometimes. Some of my colleagues 
have, on occasion, wanted me to step down 
from my high horse, saying maybe there is 
something to what the others say. I should 
have resisted that. 

Searching out error means changing fields 
quite often, though. If you had been more 
ambitious about your career, would you have 
stuck to a single area of research? 

Yes, but that did not attract me - I followed 
my own interests. And that has been a 
handicap. The petroleum geologists dislike 
me, but very few of them have any notion 
that I’ve worked in other fields - and been 
also disliked, but found out right, you see. 

It should give them some pause. ■ ■ ■ 


Contributing editor Oliver Morton 
(oliver@dial.pipex.com) wrote about 
Antarctica’s Lake Vostok in Wired 8.04. 
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Transmeta Inside 

We're about to find out if the ultra-chip startup can beat Intel 

at a new game: mobile, the market of the future. By Claire Tristram 


I t’s Thai night in Geek Heaven. “The standard collection of 
engineers,” David Ditzel says, sweeping his hand over the 
50-odd employees who file into his company’s largest meeting 
room for dinner. As Transmeta’s patriarch and CEO, Ditzel 
is playing host. “A few ponytails, a little bit of orange hair. 

A dog. I like this, people getting together.” 

It’s an understatement about as extreme as the Pope saying 
he likes to see people in church. For the better part of the last 


five-plus years, the satay-munching Transmetans before me, 
and 190 more of their colleagues, have been nothing if not 
together - locked away in an office building in Santa Clara, 
California, across town from Intel, unable to speak to anyone 
about their mission. Their isolation has been so complete 
that a Stanford professor who saw several of his best students 
disappear into the company calls Transmeta “the Cult” - a 
reference supported by a certain glow in their eyes, and by 
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their collective focus, their intolerance of 
criticism, and their disdain for Intel, the 
establishment player to beat; for journalists; 
for the hustling mass of dot-coms. For every¬ 
thing, in short, that is not Transmeta. 

The mood is clearly set by Ditzel himself. 
His minions look to him for a nod before 
answering even my simplest questions. The 
one topic that produces unanimous ebul¬ 
lience: what an incredible place Transmeta 
is to work. One after another, they rave about 
their employer. “We’re all from places like 
Stanford and MIT, where we’re used to being 
the top 1 percent,” says one. “Now we get to 
be the top 1 percent of the top 1 percent!” 

“This is not the next Web-based rip-off 
scheme,” blurts another. “Nowhere else will 
you find people of this quality.” 

It’s easy to see why they like it. Two-thirds 
of Transmetans are engineers. There’s end¬ 
less lab space, workdays that run into the 
night - sometimes the next morning - and 
free Altoids. It feels kind of like college, 
except nearly everyone has an office. And 
together they’ve already spent hundreds of 
millions of dollars in venture capital - sup¬ 
plied by Microsoft cofounder Paul Allen and 
fiber-financier George Soros, among others - 
without giving anyone on the outside a clue 
as to what they were doing. All that and Dave 
still buys them dinner four nights a week. 

This group’s confidence is inspired by 
a sense of having identified a chink in the 
armor of one of the world’s most powerful 
(and profitable) tech companies. After five 
years inside a black hole - during which 
world-class programmers like Linux inven¬ 
tor Linus Torvalds and Quake coauthor 
Dave Taylor went in, and not a single press 
release came out - these engineers have 
emerged with a weapon they claim will 
penetrate the fortress that is Intel. 

As the world learned not long ago, this 
weapon is called Crusoe - a two-headed line 
of tiny, software-based microprocessors being 
produced by Transmeta’s fabrication partner, 
IBM. The first, called TM5400, is a 700-MHz 
chip for the ultrathin, ultralight category of 
Windows notebooks, optimized to run soft¬ 
ware written for Intel chips on a fraction 
of the juice it takes to power a Pentium. The 
second, TM3120, is a 400-MHz chip designed 
to run Internet appliances on MobileLinux, 
a version of Linux crafted by Torvalds. 

No need for a history lesson here. These 


engineers know that many have tried to out- 
Intel Intel with marginally faster or cheaper 
chips, only to get bought out (Cyrix) or 
become a distant also-ran (AMD), thanks 
to Intel’s stranglehold on the supply chain 
and its mastery of the Pentium architecture. 
But Transmeta has no plans to follow such 
a perpetually vulnerable and temporary 
strategy. Instead, Crusoe is aimed at a mar¬ 
ket that Intel has all but ignored, the market 
of the future: mobile. 

Wait, you say. Doesn’t Intel have the lion’s 
share of today’s mobile marketplace? It does. 
But Transmeta feels tomorrow’s mobile mar¬ 
ket will be much broader, and besides, Intel 
has practically backed into its 90 percent 
share in notebooks. A Moore’s law-based 
development scheme allows Intel to contin¬ 
ually increase the speed of its Pentium chips, 
but this scheme is optimized for desktop 
machines. The latest Pentium iterations 


inevitably require more power and produce 
more heat, and so they need fans - relegat¬ 
ing the latest technology to machines with 
an unlimited power supply and no space 
concerns. Only later does the chip technol¬ 
ogy trickle down to notebooks. 

By contrast, Crusoe, with one-quarter the 
transistors of a Pentium, is designed to save 
as much space - and power - as possible. 

The beneficiary, Transmeta hopes, will be 
the consumer, who will finally see light¬ 
weight notebooks that run at high speeds 
and consume far less power and run much 
cooler than Pentium-based systems. With the 
help of Transmeta’s so-called LongRun power 
optimization technology, these notebooks 
will also run all day on a single battery. 

The possibilities of a software-based chip - 
one that makes upgrading your laptop more 
like getting a tune-up than overhauling the 
engine - have OEMs abuzz, to say the least. 
“If Transmeta delivers, this chip can change 
the whole cost of ownership,” says Michael 
Gale, chief Web officer for Micron PC - 
which, as of early May, was still working 
exclusively with Intel. “What they offer 
philosophically is very, very interesting. 


They extend the relevance of the machine. 
People are going to begin to ask if they 
really want to go the disposable route for 
the sake of a little extra power now - or 
do they want to be upgradable?” 

In an effort to extend today’s definition 
of mobile, Transmeta is also challenging 
both halves of the Wintel duopoly - with 
the chip and the MobileLinux OS in tow - in 
what could be an emerging class of Internet 
appliance: the webpad. Transmeta promises 
that under average use, the product, resem¬ 
bling an Etch A Sketch with a Web browser, 
will go weeks without a recharge. 

“This is a new space and no one knows 
where it’s going - but we do know that hav¬ 
ing a large market share elsewhere isn’t 
all that advantageous here. This is a new 
beginning,” Torvalds says. “Being a hungry 
company allows you to do the things we’re 
doing. It allows you to respond to market 


pressure. It’s not that Intel and Microsoft 
can’t make the change. It’s that they’re 
caught up in what they’re doing now.” 

F or all its promise, when Transmeta 
officially launched at a villa above Silicon 
Valley in January, Ditzel announced no cus¬ 
tomers. In the months that followed, only 
S3, an Internet appliance company, and 
Quanta, a notebook manufacturer, came 
forward with commitments, offering only 
loose time frames and few details. And as 
of mid-May, no major OEM would admit 
on the record to having done anything more 
than talk with Transmeta. 

There’s also the question of how well 
Crusoe performs. Because of the extra 
translation step a Crusoe takes to be x86- 
compliant, a 700-MHz chip won’t appear to 
be running as fast as a 700-MHz Pentium. 
Think of a race between two cars on a 
straight road. Each car goes 100 mph, but 
one weaves ever so slightly. The car that 
moves in a straight line will win the race, 
of course, because it is covering less ground. 
But it’s still not clear exactly how much extra 
ground Crusoe has to cover. At the launch, 


The software-based Crusoe chip makes upgrading 

your laptop more like a tuneup than an engine 
overhaul. It also paves the way for the webpad. 
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Transmeta officials said that a 700-MHz 
Crusoe performs about as fast as a 500-MHz 
Pentium III, but they’ve yet to make the chips 
widely available for testing, and have even 
lobbied publicly for a new benchmark stan¬ 
dard - which critics contend means Trans¬ 
meta is afraid of a side-by-side analysis. 

Combine the benchmark issue with the 
absence of customers, and industry analysts 
are wondering whether Ditzel has really 
drawn up a blueprint for the next millen¬ 
nium, or just written another chapter in the 
history of Intel. “Everyone is asking Dave 
where his customers are. So far he hasn’t 
given an answer,” microprocessor industry 
analyst Linley Gwennap said recently. “And 
they haven’t demonstrated performance. 


nicate its potential to both the media and 
the markeplace. But Ditzel insists that the 
strategy was necessary to avoid tipping 
Transmeta’s hand to Intel. “Our first goal 
was to get a leg up on the competition,” he 
says. “It takes so long to build a chip. If we 
could get a five-year lead, we could really 
get a chance to establish ourselves.” 

I n the months since launch, Ditzel has 
worked to raise his profile, reciting the 
Crusoe mantra to prospective customers 
and in industry keynotes from London to 
Tokyo to Paris, where he’s headed tomorrow, 
after one more helping of Thai food and a 
good night’s rest. “I want to tell you what 
my life is like,” he says, digging into a plate 


Analysts say Transmeta has something to hide. 
Transmeta says the analysts don't grasp the scope 
of the vision, and are upset at being stonewalled. 


If it were any good, they’d be sending it all 
over the place. Most of the time, when com¬ 
panies don’t answer these kinds of questions, 
it’s because they have something to hide.” 

“Transmeta has put new twists on old 
ideas,” added Keith Diefendorff, editor in 
chief of Microprocessor Report, the sacred 
text of the industry. “I don’t think what 
they’ve done is radically new.” 

Ditzel - just back from Phoenix, where he 
spent three days at Paul Allen’s annual CEO 
confab - sees little need for concern in such 
commentary. In fact, he actually agrees with 
Diefendorff’s comment - Transmeta didn’t 
invent Crusoe’s underlying technology - but 
feels that as criticism goes, it’s like saying 
“We’ve heard of software before.” 

As for Gwennap, Ditzel says the analysts 
don’t yet understand the scope of Trans¬ 
meta’s vision. As a result, they’ve focused 
on the types of issues that, while seemingly 
important now, will be moot once Crusoe 
comes to market. 

If it’s true that analysts don’t yet grasp 
Transmeta’s plans, it’s Ditzel’s own doing. He 
stonewalled the analyst community until the 
January launch, and has allowed only lim¬ 
ited access since then. It was an unusual 
move in the microprocessor industry, where 
analysts are usually briefed in advance so 
they can assess the technology and commu¬ 
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of sticky rice. “Before, I wasn’t doing social 
events. I didn’t want to show up and have 
nothing to say when someone asked me 
what I did. Now I can.” 

But he won’t budge on the details. He says 
customers will come forward when they’re 
ready. And then the skeptics will go away. 

Four weeks pass. I’m still grappling with 
Transmeta’s lack of customers. Ditzel’s a 
brilliant engineer, but I wonder if he’s inca¬ 
pable of conveying the practical advantages 
of his technology to prospective customers. 
And then I see a news report of AOL CEO 
Steve Case at Internet World, showing the 
same webpad that Ditzel demonstrated at 
the Transmeta launch. Case is outlining 
AOL’s co-marketing agreement with Gate¬ 
way to push these Linux-based products, 
and he’s mouthing Ditzel’s vision. 

After Case’s presentation, Transmeta 
executives fess up, detailing the AOL/Gate- 
way/Transmeta relationship, which they 
had planned to announce by early June. The 
trio will offer both wireless and tethered 
webpads, as well as a “residential gateway” 

- a home server “the size of a lava lamp” 
that will cache Web pages through a land¬ 
line and serve them wirelessly at 11 Mbps. 
The products will be available by year’s end. 

While they’re at it, the execs tell me that 
Transmeta has secured a tier-one notebook 

mm 


vendor that’s set to unveil a Crusoe-powered 
machine at PC Expo. The 700-MHz note¬ 
book will weigh less than 3 pounds and run 
all day on one battery; it will be rolling off 
production lines late this year. 

D itzel has been trying to design the ulti¬ 
mate chip throughout his career. Though 
he spent years at Sun and AT&T’s Bell Labs, 
before Transmeta he was perhaps best 
known for a paper he coauthored in 1980 
while still a graduate student at Berkeley, 
titled “The Case for Reduced Instruction Set 
Computing.” Arguing that microprocessors 
could be made more efficient by moving 
much of their complexity to software (the 
RISC approach), it set off a holy war inside 
the microprocessor industry; Intel’s com¬ 
plex instruction-set computing (CISC) 
approach has prevailed. 

But Ditzel didn’t give up: He changed his 
focus to a design that would be x86-compatible 
because it was primarily software-based. 
Transmeta was founded in April 1995, with 
a mission to develop such a design on the 
back of a number of established program¬ 
ming techniques. Notable among them: 
“dynamic binary translation.” 

While the technique’s origins are obscure, 
the architecture is clear. Essentially, it’s a 
layer of software that envelops the chip’s 
hardware component and interfaces with 
the OS, allowing designers to make radical 
upgrades. The software translates x86 
instructions into native Crusoe instructions, 
allowing the chip to run Wintel programs, 
and stores the instructions in memory so 
they have to be translated only once. That 
way, the chip performs better as it “learns.” 
Because it’s software-based, the chip itself 
is far smaller and lighter, and it runs cooler. 

In 1994, while at Sun, Ditzel and Trans¬ 
meta cofounder Colin Hunter experimented 
with binary translation techniques in an 
attempt to make Windows run better on Sun 
workstations. They were convinced of the 
idea’s merit, but Sun wasn’t interested in 
changing its processor design. So Ditzel and 
Hunter decided to leave. “A lot of what we 
ended up with can be traced back 30 years 
or so - various ideas and things I’ve been 
personally involved in,” says Ditzel. “What 
really made the difference here was learn¬ 
ing how to put different pieces together in 
new ways, to make the whole thing real.” 
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It was with the promise of producing 
cool new technology that Ditzel and Hunter 
recruited fellow Sun employees Bob Cmelik 
and Doug Laird. When they weren’t devel¬ 
oping the technology, the team would look 
for funding. But in the beginning, it wasn’t 
forthcoming - because Ditzel had yet to 
identify a market. “Our only idea was to 
make a cool chip,” says an early employee. 
“We didn’t start out to make it low power. 

No one was saying anything about Linux 
back then. We were a hammer searching 
for a nail. Thank God we found one.” 

To keep the company going, Laird and 
Ditzel did some outside consulting, earning 
enough to move Transmeta from Ditzel’s 
living room to a building in Bedwood City. 
By mid-1995, Cmelik hit upon the phrase 
“code morphing” to explain Transmeta’s 
technology. It helped do the trick, triggering 
an investment from Walden Venture Capital. 
Other investments, including funding from 
Paul Allen’s Vulcan Ventures, quickly fol¬ 
lowed - and the real hiring process began. 

In search of engineers, Ditzel worked the 
students and alumni from Berkeley, Stanford, 
the University of Washington, and MIT. For 
veteran talent, he raided SGI, HP, and Sun, 
but avoided Intel - to keep his mission a 
secret and to stave off lawsuits. Soon, the 
company outgrew its offices and moved to 
Santa Clara. “We were trying to hire anyone 
who knew anything about dynamic transla¬ 
tion,” says Ditzel. “If we couldn’t get them, 
we had them sign nondisclosures and made 
them friends of the family.” 

Recruiting top engineers in a talent-hungry 
Valley is no small task. Getting the software 
and hardware coders - traditionally like oil 
and water - to work together (and keep 
quiet) is even more of a challenge. Keeping 
them loyal is another issue entirely. Insiders 
credit Laird with holding on to the team 
members while the Internet was happening 
all around them. “Too many people come to 
a job saying This is the way it’s always been 
done.’ Here they have to say This is what we 
need to do to solve the problem,’ even if it’s 
not the most logical approach,” Laird says 
of his management style. “What I like is a 
get-it-done attitude. You attack the problem. 
If you need help, scream. If people aren’t in 
attack mode, they don’t belong here.” 

Even as his engineering team has grown, 
Laird has remained intimately connected 


with the labs. “Even though he’s managing 
all these people, Doug is still designing,” says 
Marc Fleischmann, who was recruited from 
Hewlett-Packard. “At HP, once you have three 
people reporting to you, you never get your 
hands dirty again.” 

B y 1997, Transmeta had begun to attract 
attention by filing for patents and 
spurred even more speculation when it 
recruited Linus Torvalds. On geek sites and 
Usenet groups, some argued that the Tor¬ 
valds hire was Paul Allen’s idea, an attempt 
to contain the Linux movement by locking 
up its champion; others thought the hire 
meant that Transmeta was a Linux com¬ 
pany. Both sides were wrong: Ditzel says 
he hired Torvalds because he’s a world-class 
programmer. 

In May 1998, the first shipment of silicon 
arrived from IBM’s foundry; a couple of 
days later, engineers had the processor run¬ 
ning. “It was a miracle that it worked at all,” 
says engineer Scott Draves. “But it was 
unbelievably slow. It took half an hour just 
to boot up. It was running software a hun¬ 
dred times slower than a normal Pentium.” 

That first hardware design led to another - 
and in the meantime, the engineers began to 
see that if they could solve the performance 
riddle, Crusoe could power high-performing, 
browser-capable systems on a battery life 
rivaling that of handheld devices. This real¬ 
ization helped the company focus on a core 
advantage: power. This, in turn, made the 


mobile market an obvious target. “We knew 
it was going to be low power, but that turned 
out to be the chip’s strongest asset,” explains 
Frank Priscaro, director of brand develop¬ 
ment. “So we came up with the phrase 'We 
rethought the microprocessor in order to 
solve the problems of mobile computing.’ ” 
On the strength of that directive, Fleisch¬ 
mann fielded a team of 10 engineers to work 
on LongRun, which can monitor a system, 
determine changes in power requirements, 
and alter the voltage and clock frequency 
so the processor is always running at the 


minimum power level required. It’s a feed¬ 
back loop, written by the engineers in nine 
months, that makes SpeedStep, a feature 
from Intel that senses whether a notebook 
is plugged in or running on battery, seem 
antiquated. At the January launch, Trans¬ 
meta demonstrated the technology by run¬ 
ning a DVD movie on a Crusoe machine 
and a Pentium machine, side by side. The 
Pentium required 7.1 watts of power to play 
the movie, compared with Crusoe’s 1.75. 

By 1999, Crusoe had gone through four 
hardware revisions and, according to Laird, 
gobbled up several hundred million dollars. 
Meanwhile outside Transmeta, the Internet, 
Linux, and wireless technology had begun 
working together to drive the mobile market, 
which increased Torvalds’ importance on 
the inside. “Originally I came on as just 
a code-morphing person,” Torvalds says. 
“About a year ago, when we were ready to 
come out of the closet, so to speak, we wanted 
a demonstration that showed us to be more 
than an Intel clone. We were trying to dem¬ 
onstrate a product that wasn’t a PC or a 
laptop and that would use the Transmeta 
CPU; and it would have to run Linux, natu¬ 
rally, because we would need to demonstrate 
something without a hard disk that could 
access the Internet. That’s where the web- 
pad came in.” 

It was another well-timed development. 
No one knows how webpads will fare, but 
it’s clear that demand for mobile Internet 
access is heating up - analysts predict that 


the number of mobile Internet appliances 
coming off production lines will outnumber 
desktops three to one by 2003. The company 
began to receive interest from potential 
partners, particularly in Taiwan and Japan. 

It was time to start thinking about revenues. 

For some, it was not a moment too soon. 
“If you told me up front it was going to take 
so long, I probably wouldn’t have joined,” says 
Godfrey D’Souza, Transmeta’s first employee. 
“But now I can see the end. I can see people 
paying money for something I helped make. 
It’s not over until that happens.” 


The Torvalds hire fanned the speculation. 

Was Paul Allen trying to stifle Linux? Or did it 
mean Transmeta was an open source company? 
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A cross town, at Intel headquarters, Manny 
Vara says Transmeta is still a long way 
from home. “Transmeta says it’s better and 
we’re arcane,” he adds. “A lot of companies 
have come and gone. But we’re still here. 
You have to ask why. 

“A lot of what Transmeta claims to be 
inventing, we’re already doing,” Vara contin¬ 
ues. “We have notebooks under 3 pounds. 
We’re working with computer manufactur¬ 
ers to design new systems that reduce power 
consumption. You won’t know about Trans¬ 
meta’s products until you can walk into 
a store and try them with your own hands. 
Until then, everything is just speculation.” 

Vara is responsible for articulating Intel’s 
take on Transmeta to the media, but although 
hundreds of stories have been written about 
Crusoe - in the days following Transmeta’s 
launch, reporters covered everything from 
the technology to the food and the valet 
parking - Vara has been lonely. He says he’s 
received only “a handful of calls” and no 
one has quoted him. 

He can take some comfort from the fact 
that Jim Chapman is listening. 


ogy in the media: It’s a function of Trans¬ 
meta’s silence strategy. By keeping the tech¬ 
nology under wraps for five years, and 
maintaining a tight control on test chips 
even after launch, Transmeta has befuddled 
Intel. To wit, he walks me through a copy of 
Intel’s competitive response - the argument 
the company is making to its customers - 
obtained from a Taiwanese manufacturer. 
“Stuff like this falls into our hands all the 
time,” he says. 

Judging from this document, in the con¬ 
text of my conversation with Vara, I have 
to agree that Intel doesn’t know any more 
about Crusoe than the analysts I’ve spoken 
with. Its most powerful argument is the 
same one I’ve heard over and over: Trans¬ 
meta has no customers. It’s a slippery slope. 
Transmeta needs only one significant cus¬ 
tomer and Intel’s bluster goes away. “A little 
weak, isn’t it?” Chapman says, slapping the 
document down on a stack of papers. 

Still, until Transmeta makes a major 
customer announcement, I tell Chapman, 
Intel doesn’t need to say any more than it 
has. Chapman concedes, but says those days 


Intel's strongest argument is already familiar: 
Transmeta has no customers. Come late June, 
Transmeta says that point will be moot. 


Chapman, the senior VP of sales and mar¬ 
keting, is one of very few Transmeta employ¬ 
ees who wears a suit and tie to work and 
actually schedules morning meetings before 
10. His team is made up of a four-man staff 
and a handful of sales guys in Tokyo and 
Taipei. Among the ranks of upper-level execs, 
Ditzel, Laird, and Chapman are Transmeta’s 
holy trinity: Ditzel is the visionary, Laird is 
the get-it-built engineer, and Chapman is the 
marketing maven, the one who has to iden¬ 
tify a viable market - which means that the 
real pressure these days is on him. 

While Ditzel pooh-poohs Intel for its 
inelegant design choices, Chapman is fear¬ 
ful. An 11-year veteran of Intel’s marketing 
department, he also spent four years at 
Cyrix trying to compete with Intel, and left 
vowing never to take on the juggernaut 
again. But Ditzel changed his mind. 

Chapman knows full well why Intel hasn’t 
been able to deconstruct Crusoe’s technol¬ 
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are over. Beyond owning up to the webpad 
relationship with Gateway and AOL, he 
details a recently closed round of funding - 
$88 million. And then he drops the bomb 
about a major customer unveiling Trans¬ 
meta’s product at PC Expo. “This is going 
to happen,” he says. “All of what Intel is 
saying, that we haven’t substantiated our 
claims? Just wait.” 

What Chapman means is that either 
Toshiba, IBM, Dell, Gateway, Compaq, 
Hewlett-Packard, or Sony will announce 
a high-end Windows notebook powered by 
Crusoe. Chapman won’t say which. Dell, 

I figure, is out, given its just-in-time manu¬ 
facturing process and its relationship with 
Intel. Any of the others could be the one. 

Someone knocks, then pokes his head in. 
“I need to talk with you about Toshiba - 
about your meetings next week,” he says, 
and quickly disappears. 

Chapman starts talking benchmarks. He 

D8Q 


shows me a slide outlining Crusoe’s 8.9 
hours of battery life versus a maximum of 
3.5 for a similar Intel chip, and says that, 
using standard benchmarks, Crusoe actually 
outperforms the Pentium when running on 
batteries. “These are actual numbers,” he 
says. “It’s been tested and it’s ready to go. 
It’s because of these results that this tier-one 
company is going to launch.” Lastly, he 
shows me a slide that says Transmeta will 
follow the PC Expo announcement with a 
July advertising campaign, and then - if all 
goes well - an IPO as early as August. 

When presented with this information, 
Vara concedes that Intel isn’t powering the 
AOL/Gateway devices, but he brushes aside 
the funding announcement. “You can slice 
that banana in different ways,” he says. 

“$88 million, 9 companies - less than 
$10 million a pop. That’s a fairly small in¬ 
vestment. I’m not saying it’s chump change, 
but it’s not a huge risk, either.” (I learned 
later from a source that the round’s lead 
investor, Sony, contributed $33 million.) 

Another call to an Intel executive ups the 
ante: According to the source, at PC Expo 
Intel will announce a new low-voltage, 
700-MHz Pentium processor of its own. At 
that time, the source says, every major note¬ 
book vendor will introduce notebooks that 
incorporate the new chip, which is designed 
to prolong battery life. The source won’t say 
how long these systems will last on one 
charge, though, because battery life is depen¬ 
dent on the entire system design, and this 
will vary by vendor. So how can Transmeta 
make an “all day” claim? “They’re bluffing,” 
the source replies. Until Transmeta systems 
are available for testing, it’s a safe answer. 

S ince my meeting with Chapman, it has 
become apparent that Transmeta’s pros¬ 
pects may be even rosier than he let on. 
Although none of the notebook OEMs were 
willing to commit to Transmeta on the 
record as this story went to press, not-for- 
attribution accounts suggest that as many as 
six of the top ten notebook OEMs are plan¬ 
ning to display working products powered 
by Crusoe in Transmeta’s booth at PC Expo. 
What’s more, one major vendor appears to 
have committed to taking shipment of as 
many as 100,000 Crusoe chips by November. 

Given Intel’s announcement, customers 
will be able to compare the products side- 
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by-side (Transmeta has secured a booth 
adjacent to Intel’s) and decide which chip 
really delivers. Even without the benefit of 
that comparison, it would seem that Trans¬ 
meta at least has physics on its side. Intel’s 
strategy of dropping voltage to prolong bat¬ 
tery life has to affect performance. “If a 
high-end chip is designed to run at 800 MHz 
with a 3-volt supply, and you cut it back 
to 1.5 volts, you’d better not try to run the 
thing any faster than 400 MHz,” says John 
Wharton, a Stanford lecturer and micro¬ 
processor consultant whose clients include 
HP and IBM. 

Transmeta’s LongRun technology works 
the same way - except that the voltage is 
dynamic. It’s set according to the needs of 
the application, while Intel’s fix is hardwired. 

Wharton also claims that because Crusoe 
is software-based, the re-creation process 
will be more fluid. “Intel may put 500 or 
1,000 man-years into designing [its next- 
generation chip] Itanium. The next Trans¬ 
meta chip may require 10 or 20, or maybe 
50,” he says. “Intel is a smart, flexible, finan¬ 
cially successful company, and I expect that 
to continue for many years. But Transmeta 


is doing something quite innovative. I give 
them better odds than I ever gave Cyrix, 
National, or IBM.” 

The support of notebook OEMs would 
give Transmeta some buoyancy, but the 
Internet appliance space may be the wild 
card that determines whether Transmeta 
becomes more than a boutique shop. 
Although Intel is a tough rival in notebooks 
- which is where the company will leverage 
OEM relationships - it has no clear advan¬ 
tage in this emerging category. 


Case appears to be backing Crusoe. “We’ve 
been endorsed by the largest Internet 
appliance vendor, the one with the most 
substantial strategy in the industry, to be 
the building-block architecture for this 
category of products,” Chapman gloats. 

AOL envisions Web access becoming 
important throughout the home, whether 
the user is making popcorn in the kitchen 
or watching TV in the living room. It sounds 
silly, until you think about the possibility for 
Time Warner tie-ins, and the number of 


Why would Middle America want a 
Crusoe-powered AOL webpad in every room? 
One word: QVC. 


Are webpads just one more technology 
that no one asked for, like videophones and 
HDTV? It would be easy to dismiss them as 
such if it weren’t for AOL’s Steve Case. Case 
more than anyone else has managed to pre¬ 
dict what consumers want out of the Net. 
And although no one at AOL would talk 
about Transmeta as Wired went to press, 


people who even now are spurred by their 
TVs to get up from their couches and vote 
on the question du jour from their desktop 
PCs. Or until you see how the webpad will 
facilitate Middle America’s QVC obsession 
and enable commercial-induced impulse 
buying. AOL can no doubt price these 
devices attractively - as loss leaders, per- 
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haps - or even lease them. For Transmeta, 
signing on AOL is huge: If only 1 percent of 
AOL’s 20 million customers opt for a web- 
pad, that’s 200,000 Crusoe chips. 

The analysts are sold: IDC sees the Inter¬ 
net appliance device market growing to 
89 million units by 2004. Granted, that num¬ 
ber includes devices such as WAP phones, for 
which Transmeta has no working design. But 
the company feels the two aren’t mutually 
exclusive. As consumers continue to warm 
to mobile surfing, they’ll clamor for a richer, 
full-screen browser experience. 

Which is not to say Ditzel won’t change 
his focus if webpads don’t pan out. Although 
Crusoe, at 400 MHz, is a power hog com¬ 
pared with the dominant cell phone chip, 
manufactured by ARM, Ditzel suggested at 
the launch that any battery-operated prod¬ 
uct with a browser is ripe for a Crusoe chip, 
whatever form those devices may take. 

But then, maybe the man had been silent 
for so long that he got a bit caught up in the 
moment. “Dave should be writing screenplays 
instead of running Transmeta,” teases former 
Sun colleague Brian Case. “His formula for 
generating suspense is unparalleled.” 


Meanwhile, Ditzel’s employees are trying 
to stay focused and not think about the IPO. 
On my last visit, someone had posted a mock 
ad for a Transmeta candy bar: “Creamy Rich 
IPO Inside, Surrounded by Nuts!” 

If and when that IPO happens, it will most 
likely make up for the fortunes these engi¬ 
neers passed up by not jumping to dot-coms 
three years ago. But it will also help develop 
Crusoe’s next iteration in the lab - a chip 
that, of course, no one’s talking about. One 
thing’s for sure: This chip won’t take another 
five years, and it most likely won’t look much 
like the current version. The engineers are 
already working off a 128-bit-wide architec¬ 
ture, while Intel’s Itanium, which has yet to 
hit the market, is still a 64-bit design. Theo¬ 
retically, 10 years from now, Transmeta will 
be free to implement a 3,000-bit-wide archi¬ 
tecture, or whatever other technology is 
state of the art. 

All this has some people already claiming 
that they knew Transmeta when. “Intel, with 
its strong brand and technology, has a strong 
hold on the industry - but a company like 
Transmeta can step up to fill holes in their 
mobile strategy,” says Micron’s Michael Gale. 


“We’re one of the last true-blue companies, 
but we want technology that’ll allow us to 
make the best products out there. The game 
isn’t just about Intel anymore.” 

“Starting now, I think the most challeng¬ 
ing tasks will be carried out using software 
analogous to Transmeta’s code morphing, 
in lieu of silicon,” says Stanford’s Wharton. 
“If the company is talking only about portable 
network devices, it’s just because it’s trying 
to focus. Everything Transmeta has said 
about power and portability is true, but it 
wouldn’t surprise me if the company’s aspi¬ 
rations are much broader than it has let on.” 

As both critics and supporters have sur¬ 
mised, Ditzel has a flair for the dramatic; 
he’s written an impressive screenplay - as 
far it has gone. The challenge, of course, is 
for him to finish that script in the public eye. 
If he can get that far, we already know the 
ending - and, for the first time in 20 years of 
Silicon Valley drama, it won’t have Intel com¬ 
ing out on top. ■ ■ ■ 


San Jose-based freelancer Claire Tristram 
(claire@tristram.com) has written for Red 
Herring and MIT’s Technology Review. 
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Are You Experienced? 

From Anheuser-Busch's exclusive tropical paradise to VW's 3-D marketing 
brandland,the personalized theme park is here. 

By Scott Kirsner 


L ife is more than just a roller coaster. That is one of Disney 
World’s great epiphanies, and it’s now been unleashed 
upon the world at large. No, what life is, or can be, is a series 
of fantastic realms made possible by the wizards of technol¬ 
ogy, engineering, and design. With US amusement parks 
pulling in more than 300 million people a year and raking 
in better than $9 billion in revenues, it’s little wonder that 
themed environments keep on booming, and now permeate 
other, more mundane aspects of the economy. 

“You’ll see themed hospitals and doctors’ offices, themed 
automobile dealerships,” says entertainment consultant 


Joseph Pine, who described the theming of America in The 
Experience Economy , a 1999 book he cowrote with James 
Gilmore. “I’ve heard of a dentist in Scottsdale, Arizona, who 
has installed a Native American motif in his office, done by 
a company that worked on the Forum Shops in Las Vegas.” 

Las Vegas, the new Times Square, and the dentist’s office in 
Scottsdale - all are parts of a high-concept wave that is seep¬ 
ing into every cranny of American life. The Los Angeles Police 
Department, for instance, hired a Burbank firm to create 
Behind the Badge: The LAPD Experience. The centerpiece of 
the project - which is on hold for now while the department 
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deals with its assorted scandals - entails 
visitors “flying” over LA in a helicopter 
simulator (complete with night vision) 
and going through the same shoot/don’t 
shoot drills that police recruits face. 

Increasingly, any institution that wants 
to woo or captivate its public will need to 
compete with Net- and home-based enter¬ 
tainment, and with themed retail, dining, 
and park-in-a-box concepts like Sony 
Metreon and DisneyQuest. “The whole 


idea of a theme park is breaking out of its 
fence and moving into unusual places,” says 
Anthony Esparza, senior vice president of 
design and entertainment at Paramount 
Parks. Esparza, who oversaw development 
of Las Vegas’ Star Trek: The Experience, 
says the expansion of the experience econ¬ 
omy will be turbocharged by a new wave of 
technology - some of it elaborate, some of 
it fairly simple, and a lot of it showing up 
this summer in the US and abroad. (The 
indigenous Sapmi people of Karasjok, 
Norway, recently called on the Behind the 
Badge team to build a themed cultural 
center.) “My sense is that we had hit a bit 
of a ceiling with the technology that was 
available,” Esparza says, “but now we’re 
ready for a watershed event - something 
like the arrival of Disneyland in 1955.” 

Why you'll pay $179 a day - and like it 

Theme parks, Esparza believes, will get 
increasingly more intimate, to the point 
where tailored experiences will be staged 
for individual guests. (Think Westworld , the 
1973 movie about a futuristic dude ranch, 
but without the homicidal robots.) Esparza’s 
hunch gets its first test in July, when 
Anheuser-Busch Adventure Parks, which 
operates Busch Gardens and SeaWorld, opens 
the gates to Discovery Cove in Orlando, 
Florida, the first high-end, advance reserva- 
tions-required theme park. Most parks aim 
for the vast mainstream. Discovery Cove 
emulates the Four Seasons Bali. Styled as a 
lush, tropical oasis with few barriers between 
the guests and the animals, the park cost 


Anheuser-Busch an estimated $100 million. 

Discovery Cove was much gossiped about 
at last November’s International Association 
of Amusement Parks and Attractions trade 
show, where the themed-entertainment pros 
sell their wares. The $179 one-day admission 
entitles patrons to swim with bottle-nosed 
dolphins, hand-feed rainbow lorikeets, and 
be called “guests,” as opposed to “visitors.” 
The fee, four times the price of a ticket at 
nearby SeaWorld, includes lunch, parking, 


the use of swimming and snorkeling gear, 
and a week’s pass to SeaWorld. For now, 
daily attendance is limited to 800. The ad 
campaign stresses the individualized experi¬ 
ence angle: “No barriers. No crowds. No 
place like it.” 

Actually, that’s not quite true. “Disney 
already has the Richard Petty Driving Expe¬ 
rience,” points out Pine, “where the cheapest 
program is $90, to go around a racetrack 
as a passenger.” For $1,200, you can take 
the wheel for 30 laps. Disney has also 
reportedly had discussions with Robyn and 
Rand Miller, the creators of Myst , about 
turning an U-acre island on its property 
near Orlando into Myst Island, a walk¬ 
through version of the game. Disney won’t 
comment, but a source familiar with the 
plans describes how it might work: “You’d 
pick up an artifact and walk with it for 100 
feet. You’d pass a sensor, and it would key a 
door to open or a set of hieroglyphics to glow. 
There would be 30 or 40 of these devices 
on the island, so different people would be 
working on a different element of the story.” 

The Paul Allen Experience 

Seattle’s Experience Music Project, debuting 
June 23, owes its existence to a simple prob¬ 
lem. Microsoft cofounder and compulsively 
spending billionaire Paul Allen had amassed 
the world’s largest collection of rock memo¬ 
rabilia: more than 85,000 pieces, including 
fragments of the electric guitar Jimi Hen¬ 
drix smashed and burned at the 1967 Mon¬ 
terey International Pop Festival, feather 
boas worn by Janis Joplin, and turntables 


used by Grandmaster Flash. He needed a 
place to put it all. About $100 million later, 
Allen’s goodies have a 140,000-square-foot 
home, designed by architect Frank Gehry. 

In the Project’s Sound Lab, visitors will 
encounter a digital drumming environment, 
where the rhythms they pound out will 
cause graphics to be projected on the room’s 
ceiling. There’s also a simulacrum of an 
arena concert, where Projectgoers get to 
sing or play drums, guitar, and keyboards 
in front of a virtual audience - “complete 
with smoke, hot lights, and screaming fans,” 
according to the museum’s publicity materi¬ 
als. In the Project’s high-end digital record¬ 
ing studio, visitors can experiment with 
sampling and mixing; in DJ Neighborhood, 
they can perfect their scratching skills. 

The Project’s big E-ticket attraction is 
Artist’s Journey, a ride combining film, com¬ 
puter graphics, special effects, and a motion 
simulator. For that, Allen and his sister, 
cofounder and executive director Jody Allen 
Patton, called on Digital Domain, director 
James Cameron’s Venice, California-based 
shop that’s created f/x for Titanic , True Lies , 
and Apollo 13 , as well as Universal Studios’ 
Terminator 2: 3D attraction. Digital Domain 
is making the special effects for Funk Blast , 
the first film featured in Artist’s Journey. 

Building a better queue 

Meanwhile, the wait for Space Mountain 
isn’t getting any shorter. The hour-long 
lines, the ultraviolet rays, the scuffle with 
the nihilistic line-jumper, all culminating in 
a two-minute ride, are an American rite of 
passage that some people would rather skip. 

Disney is trying something new; since 
last year, its parks have been experimenting 
with a reservation system called Fastpass. 
When you insert your ride ticket into the 
turnstile, it spits out a slip of paper embla¬ 
zoned with a time for you to return later in 
the day, bypassing the lines of people with¬ 
out an appointment. For now, you can get a 
Fastpass for only one attraction at a time. 

Another reservation system, called Lo-Q 
Virtual Queuing, proposes to streamline the 
process with small, cell-based two-way radios 
that further chisel away at the chore of stand¬ 
ing in line. Each radio is colorful, about the 
size of a mini-pager, with a two-line LCD 
screen. At the start of your park visit, you’d 
select all the attractions you wanted to ride 


At Paul Allen's Experience Music Project, you get to 
sing or play in front of a virtual audience "complete 
with smoke, hot lights, and screaming fans." 
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or see. The current Lo-Q model stores up 
to 64 appointments. “We install radio boxes 
every 30 meters throughout the park,” 
explains Leonard Sim, the founder of 
UK-based Tellurian Devices, which makes 
the Lo-Q. “The system knows where you 
are, and it can assign you times for various 
attractions based on whether you can actu¬ 
ally get there in a reasonable amount of 
time.” Outfit your kid with a Lo-Q radio, 
and officials can track him if he gets lost. 

This summer, Sim is installing Lo-Q sys¬ 
tems at Six Flags Over Georgia and a Euro¬ 
pean park, and he’s in line to deploy several 
more by 2001. He figures the system could be 
introduced as part of a premium admission 
package, or given to annual pass holders. In 
other words, the big spenders benefit again. 

Parkvergniigen 

In the old days, megacorporations spon¬ 
sored pavilions at world’s fairs and expos. 
Then they paid to build rides at Epcot. Now 
they want their own theme parks. The hope 
is that these so-called brandlands will be 
more effective (and subtle) in bonding con¬ 
sumers to products than any 30-second 
television spot or Flash-enhanced Web site. 

“People are asking us to design rich, 
meaningful experiences that can’t be dupli¬ 
cated online,” says Brian Edwards, president 
of the Themed Entertainment Association 
and president and CEO of Edwards Tech¬ 
nologies, which designs and installs audio 
and video systems, as well as the equipment 
that controls complex presentations. “We’ve 
got a palette of lighting, sound, smell, and 
scenery that we can use to create an immer¬ 
sive experience,” he adds. 

Volkswagen’s Autostadt (Auto City), meti¬ 
culously landscaped and situated just across 
a canal from the train station in Wolfsburg, 
Germany, in June began welcoming visitors 
into an enormous, hangarlike glass struc¬ 
ture. The layout of the brandland is like a 
mini Epcot, except instead of buildings ded¬ 
icated to the countries of the world, here the 
pavilions pay tribute to the brands of Volk¬ 
swagen: Audi, VW, Bentley, Bugatti, Lam¬ 
borghini. This is the experience economy at 
its most literal: You get to watch the assem¬ 
bly line at work, operate a car simulator, 
and custom-design your own D Model auto¬ 
mobile, Volkswagen’s new luxury brand. The 
company predicts that more than a million 


people a year will visit Autostadt - some to 
pick up new cars they’ve purchased. 

A companion Volkswagen project, in 
Dresden, is even more sophisticated in its 
3-D marketing techniques. Like Autostadt, 
Dresden’s Glaserne Manufaktur is an 
unsubtle attempt to surround potential cus¬ 
tomers with a physical environment that 
embodies and enhances the characteristics 
of the forthcoming D Model luxury sedan. 
Designed by Bob Rogers & Company Imagi¬ 
nation Arts (the Burbank, California-based 


based on the notion that people have new 
ways of acquiring and digesting informa¬ 
tion,” says Rogers, who began his career as 
a clerk in the magic shop at Disneyland. 
“You either get with the program, or you 
plan not to reach people.” 

"This is me throwing up" 

Souvenirs are an essential part of the expe¬ 
rience economy, and a New York company 
called ImagelD is introducing a system this 
summer that will make it easier for you to 


Autostadt - a mini Epcot that pays tribute to 
VW brands - is driven by "augmented reality" that 
lets you manipulate information the way you want. 


outfit behind the LAPD project and many 
others, including NASA’s Apollo/Saturn V 
Center), it’s a visitor’s center at the factory 
where final assembly of the D Models will 
take place. 

Inside, simulators - actual D Models 
mounted on a motion base that can pitch and 
roll - will allow visitors to handle the car on 
diverse terrain and play with the onboard 
GPS/Internet/audio system. (Another feature 
of the D Model concept car is a camera set 
into the trunk’s VW logo with a dashboard 
monitor, for guidance when backing up. 
Volkswagen hasn’t announced whether the 
production model will include that device.) 

Visitors touring the facility will receive 
customized information by cell phone or 
PDA, narrowcast via Bluetooth wireless 
technology. “You let people manipulate the 
information the way they want to,” says 
George Wiktor, BRC’s project manager on 
the Glaserne Manufaktur. “They could select 
information about the D Model’s design, or 
earth-friendliness, or engineering.” 

Visitors will also be able to use an 
“augmented reality scope” - a souped-up 
version of the old insert-a-quarter viewer - 
to direct cameras toward particular zones 
of the manufacturing floor, hear the audio 
of what’s going on there, and read pop-up 
captions that provide details about the 
process. Webcams will show what’s going 
on at other locations, such as the plant 
where the D Model’s engine is made. 

“The invasion of theme park technologies 
and techniques into the rest of the world is 


buy pictures of yourself at a park, on a 
cruise, or at a museum. 

The current arrangement at most theme 
parks is this: A camera mounted alongside 
a roller coaster shoots pictures of your 
panic-contorted face. But the pictures are 
displayed for only 5 to 10 minutes in the exit 
area of each attraction (and then deleted 
from a database). If the rider wants to buy 
a photo of herself on more than one ride, 
she has to queue up each time, pay for the 
photos, and wait for them to be printed. 

ImagelD employs a nifty pattern-recogni¬ 
tion scheme to surmount those problems 
and wring more photo revenue from each 
guest. As you enter the park, you’re given 
a small sticker shaped like a pizza slice. 
You’re photographed automatically on rides 
or by roving photographers, and the shots 
go into a central database. 

At any point in the day, you can walk up 
to a kiosk, where a camera recognizes the 
pattern on your sticker and retrieves all the 
photos you’ve appeared in. You can then 
select which ones you want to buy. If you 
opt not to buy at that moment, you get a 
code that you can use on ImagelD’s Web 
site to pull up the same portfolio of pictures. 

ImagelD should show up in a handful of 
US parks this summer. There is, however, 
one last wrinkle to smooth, says Guy Spi- 
gelman, the company’s vice president of 
marketing: “We need to make sure we can 
distinguish our color-coded stickers from 
the exceptionally loud clothing patterns 
you see on some tourists.” 
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Your new animatronic friend 

Designers, too, have been working on ways 
to customize the public’s encounters with 
animatronic figures. Past generations went 
through their preprogrammed routine 
regardless of who, if anyone, was in the 
audience. The new generation will interact 
with the people watching them, and will 
even appear to “know” individual visitors. 

Advanced Animations in Stockbridge, 
Vermont, has already built Techs, a 
$1 million cowboy character, for a mall 
in Nashville. Techs runs through a prepro¬ 
grammed routine until a human operator 
goes into a booth and takes control. A 
microphone and video camera let the 
operator see whomever Techs sees, which 
means that the cowboy can “recognize” 
shoppers he’s talked to earlier in the day. 
Bob Crean, a vice president at Advanced 
Animations, says his shop is working on 
designs for a proposed $770 million Wizard 
of Oz theme park in Kansas where anima¬ 
tronic figures will be able to recognize 
users who wear electronic badges, match 
them to a database, and talk to them about 
games they may have played on the park’s 
Web site before visiting. “Another idea 
we’re playing with,” says Crean, “is that the 
figures will know your restaurant prefer¬ 
ences from your Web site visit and can 
make recommendations to you.” (One not 
to expect: Eat outside the park.) 

Fastertaller: coaster brinkmanship 

The effect of these innovations is to tailor 
the experience economy to your individual 
tastes, your clothing, your voice. Yet frankly, 
you, personally, are only an abstraction in 
this world; the true impetus is to create the 
fastest, coolest technology. Nowhere is this 
more apparent than in the intense coaster/ 
simulator wars. The coaster people don’t 
like the simulator people, and the simulator 
people don’t like the coaster people. 

A simulator, says coaster booster Michael 
Reitz, “is nothing like being on a coaster. 
You’re not going 70 miles an hour. No simu¬ 
lator can give you that feeling.” Reitz is a 
project manager for Premier Rides, the 
company that in 1996 unveiled Outer Lim¬ 
its, the first coaster launched by a linear 
induction motor, at Paramount’s Kings 
Dominion in Virginia, and last year debuted 
BuzzSaw Falls, the first real hybrid of water 


flume and steel-rail track, at Silver Dollar 
City in Branson, Missouri. 

“When you’ve made the investment in 
a 200-foot roller coaster, it’s always going 
to be a 200-foot roller coaster,” counters 
Charles Goldwater, who until last February 
was the CEO of Burbank-based Iwerks 
Entertainment, which makes motion simu¬ 
lators and 3-D “effects” theaters that sprin¬ 
kle water on audience members, blast them 
with air, and shake their seats. “Being film- 
based, our products are changeable and 
refreshable. They’re upgradable, where a 
coaster isn’t.” 

Still, fastertaller coasters are must-builds 
for many of the country’s regional parks. 

The latest wave have been dubbed “giga- 
coasters” or “hypercoasters.” May saw the 
debut of Millennium Force at Cedar Point 
in Sandusky, Ohio, at 92 mph and 310 feet 
high the latest fastest and tallest. Built by 
Switzerland’s Intamin AG, the Millennium 
Force uses an elevator-type cable system 
rather than a traditional lift chain to get the 
train up to the top of the first hill, which 
makes for a smoother climb. And it employs 
a new generation of magnetic brakes, rather 
than friction brakes, to slow the wheels. 

But the Millennium Force could be sur¬ 
passed in August, when Japan’s Nagashima 
Spaland opens its Year 2000 Coaster, 
designed and built by D. H. Morgan Manu¬ 
facturing of La Selva Beach, California. 
Morgan officials will say only that the 
coaster will be taller than 300 feet and 


faster than 90 mph. In Logan, Utah, S&S 
Power has built a prototype of an innovative 
air-launched coaster, christened the Thrust 
Air 2000. Using massive Ingersoll-Rand air 
compressors, S&S blasts a train from 0 to 80 
mph in less than 2 seconds. The train then 
rockets up a 178-foot, 90-degree wall, hits 
the apex, points its nose toward the ground, 
and down it goes. S&S is working on a ver¬ 
sion of the ride that could scale a 350-foot 
hill with a full load of riders. 

Other manufacturers are tearing up the 
train itself to construct a more terrifying 


ride. Project Stealth at Paramount’s Great 
America in Santa Clara, California, opened 
in April. Built by Vekoma International of 
the Netherlands, the ride straps patrons in 
with shoulder and knee harnesses. There’s 
no floor, and the “car” has no sides. The 
track is almost entirely out of sight. This is 
what drives the ride’s thrill: You fly face¬ 
down and headfirst, arms free to flail wildly, 
straight toward the ground until you get 
within 10 feet of it - and then straighten up. 

“The way you compete in the coaster 
business is by always trying to be as innova¬ 
tive as you can be,” says Reitz. “We sit 
around wondering what else we could do. 
We’ve talked about doing 400-foot coasters, 
100-mph-plus rides, different types of lin¬ 
ear induction launches - even magnetic- 
levitation trains. Nothing is out of the realm 
of possibility.” Except, perhaps, the body’s 
ability to take it - or enjoy it. 

Occasionally lost in the fastertaller mad¬ 
ness is the elemental fun of a theme park 
ride: interactivity, in the old-fashioned 
sense. “When I was a kid,” says Anthony 
Esparza, the senior VP of design and 
entertainment at Paramount, “we’d ride the 
skyway at Disneyland, and the main enter¬ 
tainment was dribbling some of our Coke 
over the edge onto people below.” 

Using that memory as his guide, Esparza 
and his team built a ride called the Flying 
Super Saturator for Paramount’s Carowinds 
in Charlotte, North Carolina. It’s a roller 
coaster that involves a water fight between 


riders and the people standing in line. “The 
people down below have major squirt guns 
along the queue, and there are geysers that 
can shoot up at the people on the Saturator,” 
Esparza says. “But the riders can drop 5 
gallons’ worth of water bombs on the folks 
waiting in line.” 

It’s a creative concept - and also a great 
goose for the dry T-shirt concession. ■ ■ ■ 


Contributing editor Scott Kirsner (kirsner 
@att.net) wrote about The New York Times’ 
digital IPO in Wired 8.02. 


"We talk about 400-foot coasters, 100-mph-plus 
rides, magnetic-levitation trains - nothing is 
out of the realm of possibility." 
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The Hot Seat 


The titans of the new ergonomy have billions of dollars riding on your butt. 
Bruce Sterling reports from behind the battle lines. 


T he New Economy is fundamentally about sitting on your 
ass. The Digital Revolution means sitting with a devout 
intensity that has never been equaled by sitters before. It 
means staring rigidly into a single screen and moving your 
fingers up and down. It means a generation, hunched forward 
tensely, groping for cybernetic interaction, typing and click¬ 
ing. Forget those little breaks that used to come with tradi¬ 
tional pink-collar office work, like changing a typewriter 


ribbon, pulling open a file cabinet, or fainting. Now every¬ 
thing’s right in front of you, and you perch there staring and 
clicking for years on end. 

When it comes to workplace hazards, sitting all day is, 
admittedly, not to be ranked with coal mining. But sitting 
can genuinely hurt you, because human bodies did not evolve 
to live in chairs. Many great civilizations - Japan and India, 
for instance - never had chairs and never missed them. 
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Chair-sitting is good for literate, focused, 
detail work, but too much of it is bad 
for your spine, your calves, your arms, 
your shoulders, and your neck. The human 
body, that pumping, oozing, breathing, 
cartilaginous sausage, can’t abide being 
rigidly constrained in any “proper” position. 
Even sleepers flop around periodically, to 
get blood flowing, to relax pinched nerves. 
So, by definition, there can be no perfect 
workplace posture and no perfect chair. 
There are only thousands of variously 
imperfect postures, and various chairs 
that limit the destruction, more or less. 

That said, today’s Knowledge Worker 
drones (and I heartily count myself as 
one of the hive) have long had technology 
on their side. In the vanished feudal 
days, the core categories for office seating 
were clunky, chunky, leather-wrapped 
executive thrones and typist’s task chairs, 
those squeaky insults to lumbar happiness. 
Nowadays, if you’re willing to throw down 
the investment, you can buy a cutting- 
edge chair that’s so ductile and cozy 
you’ll want to slither from your seat and 
kiss its wheels. 

But modern “ergo chairs” are more than 
just comfort providers: They’re design 
fetishes, signature pieces of their age - 


sculpture and utility in the same cool pack¬ 
age. Chairs are intimate, jealous possessions 
second only to beds. A seriously functional 
task chair is by no means just a gussied-up 
contrivance. It’s a mechanical spectacle, a 
wondrous thing with previously unknown 
technological capacities, a high-end designer 
objet whose ancestors won’t be found hang¬ 
ing around the kitchen table but in aircraft, 
sports arenas, and emergency rooms. 

I’ve been thinking about chairs a lot 
lately because my butt sorely needs a new 
one. Old Faithful, my cyberblack-leather 
Bulldog chair - codesigned for Knoll by 


my friend Mike McCoy - is showing its 
age after years of hard use in the home 
office. You could say much the same for 
my middle-aged, novel-typing spine. So 
I found myself ready to embark on a fun¬ 
damentally personal quest for the State 
of the Art in Sitting. 

To get in the spirit of things, I visited a 
yupscale office boutique in my hometown of 


Austin, Texas, where I squeezed rump-first 
into an Aeron chair to remind my backside 
what quality feels like. The Aeron - a target 
of drone lust since 1994 - was a break¬ 
through success for Herman Miller Inc., 
a Zeeland, Michigan-based company that 
hauls in $1.8 billion a year equipping Dil- 
berts worldwide. Designed by the veteran 
team of Bill Stumpf and Don Chadwick, 
the Aeron - which costs between $750 and 
$1,100 - has dominated the trendier office 
landscapes since its rollout. 

Oddly, on intimate contact, the most 
luxurious aspect of an Aeron is the very 


part that looks least plausible: the poly¬ 
ester-mesh seat. There’s no comfy padding 
on the Aeron. Nothing like traditional 
upholstery. Just a weird plastic network, 
stretched drumhead-tight over a squash- 
racket frame of recycled aluminum. But 
it’s a very resilient network: It treats your 
ass as network damage and routes around 
it. Aeron material is tough, unstainable, and 


There's no comfy padding on the Aeron. 
Just polyester mesh that treats your rump 
as network damage and routes around it. 
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A stack of Leap chair bases inside Steelcase's Grand Rapids, Michigan, production center. 


looks like a horseshoe crab and behaves 
like a plastic exoskeleton. 

Once I’ve got the Leap chair booted up 
and initialized, I find myself in a new post¬ 
industrial realm of radically usercentric 
individual support. It’s as if I’d suddenly 
grown an adjustable carapace. Not quite 
human, maybe, but inhumanly faithful 
and highly attentive to my needs. 

To complete this baroque array of choices, 
the Leap comes with pillowed, standard, 


and vested upholstery, including one style 
called “mock snow jaguar.” Before my 
wondering eyes, Ken Tameling takes posi¬ 
tive delight in ripping the chair’s upholstery 
free from its plastic frame. A Leap’s uphol¬ 
stery can whip apart without damage in 
seconds, and it reassembles just as easily. 
You want an iridescent fabric finish? 

Plush suede? Stenciled cowhide? Why 
even make that harsh decision? Why not 
buy all three? 


Crank it up, crank it down. You can make 
the Leap fit you - and only you - better than 
any chair ever has before. 

W ith the Aeron and Leap ready to rum¬ 
ble, two industrial titans are going 
head to head in a savage battle for the hearts, 
minds, and behinds of corporate America. 
But in the New Economy, that’s never the 
whole story - there’s always a dark horse, 
a bold alternative, a Third Way. 

Humanscale, based in New York City, is 
definitely different: It isn’t even a furniture 
company. It’s a modestly sized multinational 
with 1999 sales of $44 million whose main 
business is making gizmos for computer 
users - handy add-ons like screen-glare 
filters, plastic copyholders, and footrests. 
Now it has made a chair, which debuted this 
spring. Before the big rollout, I visited the 
birthplace of the Humanscale Freedom chair 
- the Ridgefield, Connecticut, home/studio 
of designer Niels Diffrient, who lives on a 
placid, 14-acre retreat that’s all stony ponds 
and moody Robert Frost woods. 

Diffrient has been in the comfort biz a 
long time. In 1974, he literally wrote the 
book on ergonomic design, releasing the 
first installment of a three-volume opus 
called, not coincidentally, Humanscale. 

Back in 1955, Diffrient (now a hale and 
hearty 71) was one of the first guys to x-ray 
a human spine in a chair, discovering and 
documenting what chairs do to people in 
real life. Before that, he reminisces when 
we meet, “We knew nothing, except what 
you’d see from a skeleton.” Skeletons don’t 
purchase much office seating, and a live 
human spine appeared on the x-ray plates 
as very, well, lively. “It looked like a stack 
of child’s blocks with soft doughnuts between 
them,” says Diffrient. 

Diffrient’s roots as an industrial design 
pro run deep. He has the full pedigree: 

After graduating from the Cranbrook Acad¬ 
emy for the Arts, he went to Milan on a 
Fulbright scholarship to study with the 
famed architect Marco Zanuso. After that 
came 25 years designing in the legendary 
Henry Dreyfuss offices in New York and Los 
Angeles (famous for its “clean-lined” user 
convenience), a design professorship at 
UCLA, and a stint as a visiting critic at the 
Yale School of Architecture. 

In 1981, Diffrient grew tired of designing 
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thermostats, power pylons, highway trucks, 
and tractor seating for the corporate likes 
of John Deere, AT&T, and the Joint Chiefs 
of Staff. He wanted more creative control, 
so he resigned from Dreyfuss and built 
himself a home office. He was, he tells me, 
fed up with the tiresome runaround from 
thick layers of corporate bureaucrats: “They 
just don’t get it.” 

This isn’t to say that Humanscale’s Free¬ 
dom chair is a heroic one-man effort; ergo 
chairs just aren’t born that way. Diffrient 
has a full-time assistant, James Sortor, who 
mans a CAD-CAM station in a loft under the 
studio’s slanted beams. There’s also Toby 
Wells, a CAD-CAM expert in charge of “sur¬ 
face development,” finagling the shape of 
the outer contours. Tom Latone is a 3-D 
modeler who handles internal mechanisms 


is TechnoGel, the offspring of a German 
medical firm and an Italian sports company. 
TechnoGel is rather like silicone, except, 
Diffrient says solemnly, “it doesn’t leach.” 
European amputees use TechnoGel to pro¬ 
vide comfy support at the junction of stumps 
and artificial limbs. The material spreads 
weight with uncanny gentleness, thanks 
to its gelatinous buoyancy. The Freedom 
chair’s waferlike seat does the same thing, 
going way beyond mere “cushioning.” It’s 
like sitting in a puddle of your own flesh. 

Then there’s the chair’s unique back 
support. The Freedom doesn’t rely on the 
resilience of Aeron’s webbing or Leap’s 
ribbed plastic: It’s mechanical. Users’ 
backs are supported with their own weight, 
shifted up and around with the chair’s pat¬ 
ented leverage system. Cunningly designed 
sliding tracks keep the support pressure 
constant, no matter how the chair moves. 
It’s a new mechanical invention, sheer 
Connecticut Yankee ingenuity. But unlike, 
say, a BarcaLounger or La-Z-Boy, which 
also unfold and extend mechanically, there 
are no dead spots in the Freedom’s huge 
range of movement. Because your own 
weight supplies the motive force, the Free¬ 
dom doesn’t merely feel “live,” it feels 
downright haunted. 

On the adjustable-gizmo front, Diffrient 
went minimal. He’s convinced of the full, 
sour truth about empowering people to set 
their own chairs with a lot of complicated 
knobs and paddles. Maybe that’ll work - 
for obsessives. But normal people, he’s cer- 
and finished prototypes. Diffrient’s machin- tain, would rather cripple themselves than 
ist, Nigel Miller, works in a shop in Redondo master that learning curve. 


TechnoGel spreads weight with uncanny 
gentleness, going way beyond mere "cushioning." 
It's like sitting in a puddle of your own flesh. 


Beach, California, where he translates com¬ 
puter specs into the graceful warps and 
bends of cold hard metal. And finally, says 
Diffrient gallantly, there’s the man he con¬ 
siders his irreplaceable client - Robert F. 
King, the president of Humanscale. 

Diffrient designed his chair the traditional 
way: by hand, with a pencil, on a big sheet 
of architect’s paper, on a slanted drawing 
board. The chair’s major material innovation 


Thus, the Freedom chair is free of con¬ 
trols. There’s one lever on the thing - for 
adjusting seat height. Beyond that, there 
are no knobs, locks, or buttons. The arms 
move up and down in tandem when you 
gently pluck them forward. You can set 
the chair’s height, you can adjust the seat 
pan a little, and you can toggle the backrest 
so the curve hits the small of your back, 
where it belongs. That’s it. You shouldn’t 
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Niels Diffrient, author of the ergo classic Humanscale and designer of the Freedom chair. 


These chairs are but transitional steps toward 
a smart "ergonomic microenvironment " Forget 
power behind the throne; we want power inside it. 


have to think about the chair again, or 
touch a knob. 

Humanscale also offers the Saddle, a cute 
optional stool for the Freedom chair. It’s not 
a major selling point, but Diffrient insisted 
on designing it. For decades, he has observed 
office workers propping their weary feet up. 
On desks. On tabletops. On file cabinets. 

On cardboard boxes. On anything in reach. 

So he came up with the Freedom chair 
accessory. When you’re not using it, some¬ 
one else can perch on it. 

Unlike the Leap and the Aeron, the Free¬ 
dom will tilt back - way back. You can lean 


back smoothly, as far as in a barber’s chair, 
and, cunningly propelled by a long steel 
push-rod, a curved, upholstered Freedom 
headrest sways up like a cobra’s hood to 
grasp your grateful nape. With a Freedom, 
you don’t merely have a second spine - you 
have a second neck. 

Diffrient’s chair is a slightly strange fruit 
of his genius that, if properly understood, 
exploited, and purchased in bulk, would 
save a great many people from a great deal 
of unnecessary, life-degrading pain. Design 
has no higher aim. Plus, let’s be honest: 

The Freedom chair looks amazingly cool\ 
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S o my personal quest ends in an arty 
loft in Connecticut, and I suppose any 
marketer could have predicted that. Small- 
home-office consumer. College-area zip 
code. Arty, out-there, literary type. An iMac 
user, for heaven’s sake. The kind of guy 
who prefers The Matrix to Star Wars and 
reads I.D. for fun. Sign Mr. Sterling up for 
a Freedom chair, and if it doesn’t break the 
back of his Visa card - the no-frills price is 
$985 - sell him that nifty little stool, too! 

But I’m under no illusion that I’ve perma¬ 
nently met my postindustrial chair needs, 
because the evolution of thrones won’t 
stop now. The Aeron, Leap, and Freedom - 
these chairs are all mere transitionals to a 
more fundamental rethink of Chairness that 
seems inevitable as the 21st century unfolds. 

You can see the first inklings in new, 
upstart designs like the Microsphere, a 
skeletal chair/stool/computer workstation 
unveiled last fall that promises to place the 
sitter at the center of a revolutionary new 
“ergonomic microenvironment.” What the 
Microsphere people are really talking about 
is merging you with your machine, but this 
system isn’t the final word: To my eye, it 
looks like something you’d use to make 
androids confess religious heresies, and I’m 
already looking past it to what might be. 

Because if you think about it, we’re on 
the cusp of something great: If a chair is re¬ 
defined as a computer peripheral, then the 
logical next step is to jack the chair directly 
into the computer. Imagine an ergo chair 
that really does boot up, that’s smart enough 
to adjust itself to your moment-to-moment 
needs. It’s another world, and it’s only a hop 
and a skip away. Forget power behind the 
throne; we want power inside the throne. 
Then we’ll be living in a world of alert fur¬ 
niture, where the Aeron, Leap, and Freedom 
chairs become dated relics of handicraft, 
like the lariats used in the Old West. 

Until then, we must wait. Oh, and sit. And 
while we do, we should count our blessings. 
Comfort isn’t everything, but it’s something, 
and we’ve got it. While we await the arrival 
of the electronic sitting frontier, we’re in the 
golden age of the massively sedentary con¬ 
sole cowboy. Saddle up, compadre. mum 


Bruce Sterling (bmces@well.com) wrote 
about postapocalypse Manhattan in 
Wired 8.01. 
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minum or plastic support stays inside the pack-bag 

to hug the body and improve range of motion. 

But while the internal pack is the overwhelming 
favorite among hardcore enthusiasts, its frame will 
distort if you cram too much inside. "Think of wear¬ 
ing a sausage with a belt/'says Gleason. 

Mystery Ranch packs are a hybrid of internal and 
external systems, keeping the pack-bag and frame 
separate, but closely connected by a fiberglass rod. 
The external frame easily bears heavy loads while 
fitting with internal-frame doseness.The result 
allows you to carry a week's rations in comfort. 

Gleason has successfully reinterpreted the back¬ 
pack before. In 1985, as a college dropout already 
armed with more than a decade of industry experi¬ 
ence, he started Dana Design in Bozeman, Montana, 
and created an internal-frame pack that supple¬ 
ments the aluminum stays with a wide sheet of 
plastic for improved fit and support. Gleason sold 
the company to an outdoor-gear conglomerate in 
1995. He remained onboard, but started to feel that 
the commercial success of his original design was 
keeping him from trying new recipes. He left in 
1998, took the winter off, and spent 70 days skiing. 

Gleason has also spent time with hikers on the 
Appalachian Trail, where he discovered that most of 
them don't properly adjust their tensioning and 
countertensioning straps - there were too many, he 
concluded, even on his Dana Design backpack."Most 
packs speak in crude machine language:'For some¬ 
thing to happen you must pull on this or that,'" he 
explains."! wanted my device to do more work." 

Mystery Ranch's solution is a rigid plastic wing 
sewn onto either side of the frame at its lowest 
point. Pull the backpack belt tight and the wings 
cinch onto your hips, drawing the pack-bag toward 
the lumbar region and forcing the entire frame to 
wrap around your back."There's no kelp bed of 
tension straps necessary to bring the load close," 
Gleason says."We got the frame - instead of the bag - 
to hug you."The designer also crafted stays made of 
2024-T4,an exotic aerospace aluminum that's five^ 


’ BHCKPRCKING gear is bogged down in our 

postfunctional civilization," says Mike Scherer, 
a tent and pack designer for Kelty in Boulder, Col- 
orado."We have overdesigned ballpoint pens, fancy 
pickup trucks, and camping equipment with bells 
and whistles. Function has become secondary." 

Scherer isn't the only one lamenting the excess 
of straps, zippers, and pockets - as well as the pro¬ 
liferation of frilly sunburn alarms and miniature 
coffee presses - cluttering even the most Thoreau- 
vian of outdoor endeavors. A core group of camping 
gear designers is staging an uprising, demanding 
that function rank ahead of form. 

In order to create more straightforward equip¬ 
ment, the top developers are not only stripping 
away the excess doodads, but looking for intelligent 
ways to incorporate new materials and construction. 
Innovations like stronger, lighter aluminum tent 
poles and stretchable sleeping bags, for example, 
make camping more comfortable and trouble-free 
In the near future, we'll see seamless jackets 
employing tubular weaves or thermal bonding for 
improved durability, and hiking boots built of light 
stiff composites."! bet we'll have bioengineered 
down insulation," says Damien Huang, a product 
director at the North Face in San 
nia."Creative design can be simple. We're 
hard to avoid adding weight and complexity while 
building gear that's more livable." 

Another designer who's helping campers tread 
happily thanks to simple, smarter tech is Dana 
Gleason of Belgrade, Montana. A longtime out- 
doorsman with a passing resemblance to Grizzly 
Adams, Gleason has reengineered the backpack 
into a state-of-the-art load-hauling machine. 

His new company, The Works @ Mystery Ranch, 
recently introduced a sack (shown opposite) that 
takes the burden right off your vertebrae. 

Until now, there have been two kinds of back¬ 
packs: the external-frame, which uses a jumble of 
exposed aluminum tubes to support a nylon pack- 
bag and feels more like a ladder strapped 
shoulders; and the in 
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Here it is - the internal/external- 
frame backpack that resulted from 
Dana Gleason's R&D.The biggest 
pack in the line, the Alpacka, boasts 
a 5,600-cubic-inih capacity. But if 
you don't need such Everest-ready 
storage, exchange the Alpacka for 
one of five other Mystery Ranch 
pack-bags ($159-249), all of which 
mount to the same frame. Alpacka 
backpack: $349. Frame: $119. The 
Works # Mystery Ranch: +1 (406) 
388 4550, www.mysteryranch.com. 


A camp lantern with a low profile, the 
14-ounce Coleman Peak 1 Xcursion 
is about as big as a tail-boy beer 
can, yet it pumps out five and a half 
hours of 10-candlepower brightness. 
Filling up takes just 20 seconds: 
Simply push the plastic shields off 
the glass globe and load the lantern's 
gas tank from a Coleman butane fuel 
cartridge ($3.49-3.99). The single 
push-on mantle is easy to swap out, 
since it literally works with no strings 
attached - just slip on the light hood, 
fire up, and you're ready to bask ip 
the glow. Peak 1 Xcursion Lantern: 
$39.99. The Coleman Company: (800) 
835 3278, www.coleman.com. 


Leki Ultralite walking poles (oppo¬ 
site page) let your arms do some of 
the legworkrEach 9-ounce, aluminum- 
titanium pole has a telescoping, 
triple-shaft design that adjusts for 
backpackers both short and tall. The 
handle is capted forward 15 degrees 
to reduce wrist stress during pole- 
plants. At the Ultralite's other end, 
a carbide tip is good for many 
trailblazing miles. Ultralite Ti PA: 
$129.95. Leki USA: (800) 255 9982, 
www.leki.com. 


A zipper can weigh as much as 
4 ounces, so the Sierra Designs 
Moonlight (see page 209) doesn't 
have one. At well under 2 pounds, 
the goose-down-filled sleeping bag 
is about half the weight of its compe¬ 
tition. The Moonlight's practically 
unnoticeable in a backpack, and yet 
it keeps you warm even in frigid 
mountain air. It's easy to wiggle into 
the bag, thanks to wide bands of 
elastic sewn into the soft nylon cylin¬ 
der - you get 6 inches of stretch, so 
you can sleep with your knees up 
or assume the fetal position. Moon¬ 
light: $275-299. Sierra Designs: (800) 
635 0461, www.sierradesigns.com. 
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Under the Calgary Bio-Flex's water¬ 
proof leather skin, Tecnica has added 
plastic fingers to ensure the boot 
never loosens its grip. Between the 
thin plastic strips - which reach 
around as far as the tongue on 
either side of your foot - swatches 
of unreinforced leather allow the 
boot to remain plenty flexible. The 
stout upper is matched stride for 
stride with polyurethane cushioning 
and a deep-lug tread. You can even 
slip the sole into a toothy crampon. 
Calgary Bio^Flex: $220. Tecnica: +1 
(603) 298 8032, www.tecnicausa.com. 
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stiff. Even if the 2024-T4 slightly deforms under a 60-pound load, it will 
spring back to its ergonomic, body-hugging shape when the pack is 
unloaded. 

Finally, Gleason had to devise a way to keep the pack-bag from sagging 
on the frame and feeling sloppy as you walk - so he gave it a spine. A fiber¬ 
glass rod runs down the middle of the frame and slides into points at the 
top and bottom of the bag.The effect is like threading a tent pole through 
a tent's nylon sleeves: Something formless suddenly takes shape.The fiber¬ 
glass gives the pack-bag integrity and creates desirable tension between 
frame and load.'The rod acts as a dynamic spring,"Gleason says."Because the 
bag doesn't hang all over you, the backpack offers more freedom of motion." 


four months and spent the next eight running through nine generations 
and 200 prototypes. But he saved the most unique innovation for last. 
Having worked diligently to keep the pack-bag separate from its frame, 
he realized he'd inadvertently designed components that could easily be 
mixed and matched. 

The $119 frame attaches to any of Mystery Ranch's six pack-bag models, 
but Gleason predicts that makers of camera bags, laptop holders, and child 
carriers will want to build Mystery Ranch-compatible products.Then any 
one with stuff to tote will find that the future lies in simple designs. ■ m 


Andrew Tilin (tilin@nets.com) wrote about bike gear in Wired 8.03 . 
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BETA TESTING BEGINS IN THIRTY DAYS 


YOU’VE GOT THREE DESIGNS FOR THE G.U.I. 



CHOOSE THE WRONG ONE AND IT’S GOODBYE I.P.O. 


MAKE BETTER DECISIONS FASTER WITH INSIGHTEXPRESS: 
HIGH SPEED, HIGH QUALITY MARKET FEEDBACK AT 
A FRACTION OF THE COST OF TRADITIONAL RESEARCH. 
LOG ON OR CALL TOLL FREE FOR MORE INFORMATION. 
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EXPRESS 


www.insightexpress.com 

1-877-329-1552 


INSTANT CREDIBILITY FOR YOUR IDEAS 

InsightExpress is an affiliate of NFO Worldwide, Inc. (NYSE: NFO) 
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(wJ^ Like a stainless steel hairnet for 
HF your expedition-size backpack, the 

r Pacsafe Travel Plus keeps your gear 

out^f |prm's way. The tough mesh 
can cover a fergo 7,300-cubic-inch 
pack and thwarts knife-wielding, gash 
and-dash suspects in remote railway 
stations as well as airline baggage 
\ handlers; the steel drawcord locks 

\ securely to seatposts on the Paris 
\ Metro or a Punjabi train. Pacsafe 
\ Travel Plus: $69.95. Outpac Designs: 

I (800) 873 9415, www.pac-safe.com. 


No dog should leave the tent without 
a Ruff Wear Tail Light. Despite the 
name, this 2-inch, blinking red LED 
lhangs on your pup's collar and lets 
Vou spot Spot half a mile from the 
campfire. Waterproof to 300 feet, 
the Tail Light gives you 130 hours of 
run time before it needs a new bat¬ 
tery, and is guaranteed for life. Call 
it man's next-best friend. Tail Light 
Mini Flasher: $9.95. Ruff Wear: (888) 
783 3932, www.ruffwear.com. 







































TAKING IT LIVE IS THE GOAL. 
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TAKING IT PUBLIC IS THE DREAM. 




TAKING IT TO YOUR CUSTOMERS FIRST IS THE 
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jCOUERUP ~ 

The Arc'teryx Beta AR Jacket is a 
sign of threads to come. Each of the 
22.1-ounce jacket's five zippers is 
laminated to the shell, leaving no 
jplace for rain to enter. The water¬ 
proof tape covering the jacket's 
seams is narrower (which means 
lighter) than the competition's, and 
the threadless, hook-and-loop wrist 
closures won't peel apart when you 
batten down the cuffs. Beta AR 
Jacket: $375. Arc'teryx Equipment: 
(800) 985 6681, www.arcteryx.com. 


pNDSCflPE NflUIGflTOR 

The 8.9-ounce Multi-Navigator from 
Brunton has a GPS receiver as well 
as a pressure sensor for altitude 
readings accurate within 3 feet. The 
powerful receiver updates your 
location every second, and a sepa¬ 
rate magnetic-electrical compass 
saves the unit's precious battery 
power for times when you really 
need to send those "Where am I?" 
inquiries into the atmosphere. Multi- 
Navigator System: $399.99. Brunton: 
(800) 443 4871, +1 (307) 856 6559, 
www. brun ton. com. 














Insurance. Only Better.’ 

esurance.com 


Sarah loves saving time and money. 
Oddly enough, so does her insurance agent 


Online auto insurance in minutes. No agent required. 

Quote it. Buy it. Print it. Esurance puts you in control of the entire 
auto insurance process, so you save time and money. You’ll find 
the exact coverage you need, get a great price, even print your own 
proof of insurance card. Visit esurance.com or call 800-926-6012. 
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Designed for hikes around camp¬ 
sites as well as between them, the 
classic Alpine Attack stuff-sack 
converts into a highly capable day- 
pack. This 19-ounce upgrade sports 
padded shoulder straps, a feature 
,y<SCi f\ appreciate after you stuff the 
new, stronger micro-ripstop nylon 
bag's 1,800-cubic-inch cargo hold 
with a climbing rack, your fleece, 
and some gorp. When it's time to 
take five, the Summit's closed-cell 
foam back pad can be removed and 
used as a seat. Attack Summit 30: 
$49. Lowe Alpine: +1 (303) 46^ 2072 
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Priced it 523,583 
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The central processor in the Ascent 
Hanging System is the SuperFly 
stove, a 5.1 -ounce burner that boils 
a liter of water in just three minutes. 
Should your camping trip follow a 
vertical path, attach the included 
suspendible titanium support, alu¬ 
minum heat reflector, and heat 
exchanger (together adding 4.4 
ounces), which collectively make 
cooking on El Cap a breeze. Ascent 
Hanging System: $89.95. Mountain 
Safety Research: (800) 877 9677, 
www.msrcorp.com. 


FLRME ON 

The refillable Brunton Helios Storm¬ 
proof Lighter will give your Bic an 
inferiority complex. Unlatch the 
watertight flip-top, press a button, 
and a 2,000-degree Fahrenheit flame 
roars to life. The 1.7-ounce, butane- 
fueled lighter works at 15,000 feet 
in arctic weather and even in 80-mph 
breezes, and its electronic ignition 
is good for 30,000 starts. Helios 
Stormproof Lighter: $59.99. Brunton: 
(800) 443 4871, +1 (307) 856 6559, 
www.brunton.com. 


TTRS“EDGE - 

A Swiss Army knife with a dashboard: 
Embedded in the knife's translucent- 
ruby handle is a miniature screen 
displaying altitude (-300 feet to 
15,000 feet) and temperature (0 to 
110 degrees Fahrenheit). When you're 
checking the temperature, don't 
forget that the thermometer takes 
climate readings from wherever 
you've put the knife, including your 
shorts pocket. Meanwhile, the blades, 
bottle-opener, and toothpick remain 
utterly dependable. Victorinox 
Altimeter: $97. Swiss Army Brands: 
(800) 442 2706, www.swissarmy.com. 























Digimarc MediaBridge software download. You'll also find a special 


PC camera offer that might just motivate you to get started 


cool web 
promotion 
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» Welcome to the future 


of magazines! 


You are holding the first magazine ever to take advantage of the 

Digimarc MediaBridge technology which turns the printed page 

into a direct portal to the Internet. 


To see how it works, hold any page marked with this symbol ) I 

(including this page) up to your PC camera loaded with the free 

Digimarc MediaBridge software and watch where it takes you. 


If you aren't yet hooked up to this exciting new technology, go to 

www.LookForTheD.com for a list of optimal PC cameras and a free 
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BERM ME UP 

Petzl's 4.9-ounce, waterproof Saxo 
Aqua lamp is the logical all-conditions 
upgrade when you tire of the flash- 
light-in-a-Ziploc system. Its ergo¬ 
nomic handle sits behind a 6-volt 
bulb powerful enough to find a camp¬ 
site 100 feet away. Should you need 
to pitch a tent in the rain, the elastic 
strap allows you to convert the Saxo 
Aqua into a stable headlamp.The 
light won't fail, even if your canoe 
tips over - the plastic case is water¬ 
proof to 230 feet. Unfortunately, 
you may have to dive after it: The 
Saxo Aqua sinks. Saxo Aqua: $29.95. 
Petzl America: +1 (801) 327 3805, 
www.petzl.com. 


The 11.4-ounce Soltac CookSack 
stove eliminates the backcountry 
fuel crisis. Fill the 1.35-quart alu¬ 
minum pot with water, place it 
inside the inflatable polyester film 
bag, and let Mr. Sun do the work: 

The rays pass through the 30-inch 
top dome and focus on the pot via a 
synthetic, reflective bottom panel. 

In 90 blue-sky minutes - enough 
time to set up camp and bust out the 
mix-the water will 
to a near-boiling 190 degrees 
CookSack: $79.95. Soltac: 
+1 (707) 433 3906, www.soltac.com. 
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CRAWL SPACE 


The North Face Trek Bivy takes its 
name from "bivouac" but its spirit 
from a more expansive definition 
of shelter. Two arching, lightweight 
[aluminum poles support a three- 
layer Gore-Tex skin. The roof is raised 
high enough to let a solo camper 
turn over in his or her sleeping bag 
or, luxury of bivy luxuries, read in 
bed. There's even space for a pair of 
hiking boots at the entrance of this 
2-pound, 7-ounce hideaway. Trek 
Bivy: $299. The North Face: (800) 719 
6678, www.thenorthface.com. 




[LIQUID ASSET 


Bid adieu to the three-handed water- 
filter operation. Open the Gravity- 
Filter's rolltop, let the bag swallow 
a gallon of river water, close it up, 
and hang the plastic sack on a tree 
branch. The water runs down through 
two filters that eliminate protozoa 
and bacteria, and into your bottle at 
a stream rate of 1 liter per 90 sec¬ 
onds. The 9-ounce GravityFilter is 
manufactured with a silver-based 
compound called HealthShield (used 
in artificial heart valves to kill germs)| 
that emits silver ions to ward off 
another microscopic nasty: mildew. 
GravityFilter: $69. SafeWater Any¬ 
where: (800) 675 4401, www 
.safewateranywhere.com. 
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PUERTO 


Kelty's 8-pound, 2-ounce Riverbend 3 
has everything save a thermostat to 
keep you comfortable. With mesh in 
its ceiling, door, and windows, the 
tent feels airy. And the floor seams 
arch away from the ground to pre¬ 
vent leaks. Toss the fly on, and its 
two photochromatic windows will 
repel the intensity of bright sun - 
the green, plastic portals turn a UV- 
resistant dark blue to cut down the 
hot star's wattage by 95 percent. 
Plus, the windows hold in warmth to 
keep the night chill at bay. River- 
bend 3: $235. Kelty: (800) 423 2320, 
www.kelty.com . 


Inspired by antimicrobial surgical 
stitching. Pearl Izumr's stinkproof 
shirt will help you live with yourself 
over the long haul. The X-Sensor is 
made with a special nylon yarn coated 
with pure silver, which releases ions 
that neutralize odor-causing bacteria, 
ammonia, and denatured proteins. 
The sheeny fibers are also excellent 
thermal conductors: Your body heat 
escapes throughout the entire shirt's 
surface. Available in August. X-Sensor 
Zip Top: $69.99. Pearl Izumi: (800) 
328 8488, www.pearlizumi.com. 
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Recommended equipment: 
all-new Explorer Sport Trac. 
Scratch-resistant, rustproof cargo area 
with an available extendable Cargo Cage - 
take your local bike shop with you. 
Power rear window keeps the air flowing 
and access to the back easy. Insulated, 
washable rubber flooring with pullout 
Berber floor mats, in case the trail wins. 
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Get your free World Wildlife Fund Action Kit and help leave our children a living planet. 
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hey, a TV commercial on your computer. 



The future of Internet advertising is here. Funny, it looks a lot like a TV commercial. 


In fact, now you can run the same commercial you run on TV, on the Internet. During the dial-up 
process we can display instant, full motion, television quality video, over even the slowest connec¬ 
tion. It's proprietary technology that puts a whole new spin on your Internet advertising. And you 


" it's how to advertise on the internet. 

<SPINWN£J 


can find out all about it at www.spinway.com/ads 







Ryan Lackey, a 21-year-old MIT dropout and self-taught 
crypto expert, sees fantastic things for himself in 2005. For 
starters, he'll be filthy rich. But his future is animated by more 
than just money - to wit, the exploration of a huge idea he 
thinks will change the world. Lackey's big concept? That free¬ 
dom is the next killer app. 

Before you get too choked up, you should know that Lackey 
means giving corporations and frisky individuals the "free¬ 
dom" to store and move data without answering to anybody, 
including competitors, regulators, and lawyers. He's part of a 
crew of adventurers and cypherpunks that's working to trans¬ 
form a 60-year-old gunnery fort in the North Sea - an odd, 
quasi-independent outpost whose British owner calls it "the 
Principality of Sealand"- into something that could be possible 
only in the 21st century: a fat-pipe Internet server farm and 
global networking hub that combines the spicier elements of 
a Caribbean tax shelter, Cryptonomicon, and 007. 

This summer, with $1 million in seed money provided by 
a small core of Internet-fattened investors, Lackey and his 
colleagues are setting up Sealand as the world's first truly 
offshore, almost-anything-goes electronic data haven - 
a place that occupies a tantalizing gray zone between what's 
legal and what's ... possible. Especially if you exist, as the 
Sealanders plan to, outside the jurisdiction of the world's 
nation-states. Simply put: Sealand won't just be offshore. 

It will be off-government. 

The startup is called, fittingly, HavenCo Ltd. Headquartered 
on a 6,000-square-foot, World War ll-era antiaircraft deck that 
comprises the "land" of Sealand, the facility isn't much to look 
at and probably never will be. It consists of a rusty steel deck 
sitting on two hollow, chubby concrete cylinders that rise 60 
feet above the churn of the North Sea. Up top there's a drab 


Hunkered down on a North Sea fortress, 
a crew of armed cypherpunks, 
amped-up networking geeks, 
and libertarian swashbucklers 

is seceding from the world to pursue 
a revolutionary idea: an offshore, fat-pipe 

data haven that answers to nobody. 























building and a jury-rigged helicopter landing pad. 

Soon, Lackey believes, powerful upgrades will 
transform Sealand into something amazing. 

The huge support cylinders will contain millions 
of dollars'worth of networking gear: computers, 
servers, transaction processors, data-storage 
devices - all cooled with banks of roaring air 
conditioners and powered by triple-redundant 
generators. HavenCo will provide its clients with 
nearly a gigabit per second of Internet bandwidth 
by year's end, at prices far cheaper than those on 
the overregulated dry land of Europe - whose 
financial capitals sit a mere 20 milliseconds away 
from Sealand's electronic nerve center.Three 
speedy connections to HavenCo affiliate hubs all 
over the planet - microwave, satellite, and under¬ 
water fiber-optic links - will ensure that the data 
never stops flowing. 

HavenCo's onboard staff will come and go on 
helicopters and speedboats. Four security people 
will be on hand at all times to maintain order; six 
computer geeks will run the network operations 
center.The security personnel, heavily armed and 
ready to blast anybody who shouldn't be around, 
will make sure that unauthorized boats and air¬ 
craft keep their distance.The geeks will perform 
maintenance tasks like replacing failed hard disks 
and installing new equipment.These routine 
chores will be a little more challenging than 
usual, given the maritime setting and Sealand's 
obsession with privacy. Fall over the edge of 
Sealand's deck, for instance, and you'll probably 
drown. Simply entering one of the machine 
rooms will require putting on scuba gear, because 
the rooms will be filled with an unbreathable 
pure nitrogen atmosphere instead of the normal 
oxygen mix - a measure designed to keep out 
sneaks, inhibit rust, and reduce the risk of fire. 

HavenCo will be "offshore" both physically and 
in the sense that its clients - who will purchase 
preconfigured "colocation" computers maintained 
and secured by HavenCo - will basically be able 
to tell the rest of the world to shove it. The 
essence of offshore Internet services, as defined 
by sort-of-offshore places like Anguilla and 
Bermuda, is that when you base an operation in 
such a locale, you can claim to be governed only 
by the laws that prevail there. So if Internet gam¬ 
bling is legal (or overlooked) in Country A but not 
in Country B, you set up in A, and use the Web to 
send your site to B - and to the rest of the world. 

Similarly, companies using Sealand to house 
their data can choose to operate according to the 
special laws of Sealand, and those laws will be 
particularly lax - though not quite anarchic. 


Lackey says the general idea is to allow a little 
naughtiness, while forbidding criminal activity 
that could generate international outrage. 

Meaning? Basically, that HavenCo wants to give 
people a safe, secure shelter from lawyers, gov¬ 
ernment snoops, and assorted busybodies with¬ 
out getting tangled in flagrant wrongdoing. So 
if you run a financial institution that's looking to 
operate an anonymous and untraceable payment 
system - HavenCo can help. If you'd like to send 
old-fashioned, adults-only pornography into a 
grumpy country like Saudi Arabia - HavenCo can 
help there, too. But if you want to run a spam¬ 
ming operation, launder drug money, or send 
kiddie porn anywhere - forget it. 

To visualize a typical HavenCo customer circa 
2005, imagine a company we'll call MacroMaxx, 
a Berlin-based construction giant that has offices 
throughout the world. MacroMaxx wants a secure 
new data center for its European offices, so the 
firm clicks on to the www.havenco.com Web site 
and purchases access to a Sealand-based server 
hooked up to an IBM RAID machine, which gives 
it a terabyte of online storage.The system is 
already installed and running in HavenCo's 
machine room. After putting through a confirmed 
bank transfer, MacroMaxx instantly gets the 
computer's password. Its technicians configure 
the standard set of server applications, then start 
building user accounts. Within an hour, email is 
moving. 

The server's location on Sealand means Macro¬ 
Maxx won't have to worry about fires, earth¬ 
quakes, tornadoes, thefts, bomb threats, industrial 
sabotage, or killer-bee attacks. Or, for that matter, 
the discovery process in civil suits. If MacroMaxx 
is embroiled in a legal tussle and doesn't feel 
cooperative, it could use Sealand's unique status 
as a way to dig in its heels. Say, for example, that 
a pesky court official shows up at the company's 
Berlin office with a disk-duplicating device, 
demanding all company email for the past year. 
MacroMaxx execs could say,"Gee, we don't have 
that here."The official would be stymied, because 
the email simply wouldn't be on the premises, 
and it's up to MacroMaxx whether it keeps any 
backups around.The primary data would be 
housed only at Sealand. 

And should the authorities find out and call 
Sealand demanding to come aboard and access 
MacroMaxx's machines? No problem, says Lackey: 
They'll be told to bugger off. 

That's the vision, anyway. The current 

reality is more mundane. Sealand does exist - it's 


a real, live, passport-issuing, artificial micronation 
that's been around since 1967, arguably the only 
remotely credible place like it in the world. But 
there's a lot of work left to be done, as I saw 
firsthand on a dim and stormy day in March. 

Sealand was originally called Roughs Tower; 
it was built as part of a complex of no-frills anti¬ 
aircraft forts designed for shooting down Nazi 
planes on bombing runs to England.The old 
battle station stands in 24 feet of North Sea 
brine, 6 miles east of Felixstowe, an industrial 
port on the southeast coast of England. Aban¬ 
doned after the war, the structure was occupied 
in '67 by Roy Bates, a British war veteran who 
renamed it Sealand, declared its independence 
from Great Britain, and appointed himself 
its "prince." 

He got away with it, too - sort of. Officially, the 
UK doesn't recognize Sealand, but except for a 
few dustups now and then, the government has 
left the strange little fief alone. 

The bigger challenge for Bates has been figur¬ 
ing out what to do with it. Over the years, Roy 
(the royal patriarch, now 78), his wife, Joan (also 
known as Princess Joan, 70), and his son, Michael 
(the dauphin-style heir apparent, 47), have 
earned their livings through fairly ordinary pur¬ 
suits - like commercial fishing and fish process¬ 
ing - while shuttling back and forth between 
the platform and the mainland and styling 
themselves dual citizens of Sealand and the UK. 
They've theorized about various moneymaking 
plans - pirate radio outposts, tax havens, plea¬ 
sure dens, casinos - but in the end, Sealand has 
been a money pit.The Bateses say they've spent 
huge amounts on upkeep, supplies, legal fees, 
and improvements. 

When Sealand does blip on the geopolitical 
radar, it usually involves a brand of low comedy 
that has made it a favorite of Fleet Street journal¬ 
ists. In 1997, for example, an Andrew Cunanan/ 
Sealand connection surfaced. After Gianni Ver¬ 
sace's killer committed suicide on a Miami house¬ 
boat, police discovered that the man who owned 
the boat was in possession of a purported 
Sealand passport. Nothing more came of it, but 
as it turns out, lots of people have Sealand pass¬ 
ports who shouldn't - the things apparently self- 
replicate without the Bateses' knowledge.This 
past spring, Sealand made the news again: Law- 
enforcement officials in Spain busted a Madrid- 


Contributing writer Simson Garfinkel (simsong 
@vineyard.net) is the author of Database Nation: 
The Death of Privacy in the 21st Century. 


WIRED JULY 2000 


PHOTOGRAPH: DONOVAN WYLIE/MAGNUM 








By hook, line, and winch, HavenCo 
chief technology officer Ryan 
Lackey is hoisted up to Sealand. 
His companions wait their turn. 






















based gang allegedly tied to international drug 
trafficking and money laundering.The gang 
appeared to be using a fake Sealand Web site 
and thousands of phony Sealand passports as 
part of its criminal activity. 

Questioned by Interpol, Roy wailed about the 
injustice of anyone using the Sealand name for 
black deeds."[Sealand] has all been a game, an 
adventure, and it is very unfortunate to see it 
take this turn," he told one reporter. 

"Nobody is more honest than my husband," 
Joan said at the time."He's so honest he creaks." 

Whether or not HavenCo counts as creakingly 
honest, it isn't the sort of enterprise you'd expect 
to come from a 78-year-old fisherman, and it 
didn't. In this deal, Roy is a cheerful cosignatory, 
but it was Michael who forged the pact with the 
cypherpunks. Michael is also the only "royal 
family" member on board when I go along for 
the weekly resupply mission to Sealand, which 
shoves off from the town of Southend-on-Sea - 
where Michael and a partner run a shellfish¬ 
processing factory - at 4:30 am sharp. 

Our boat, the Paula Maree, pulls away from the 
coast toting enough canned food and drinking 
water to feed Sealand's current two-man crew for 
another week.Today the vessel is carrying more 
interesting stuff, including steel girders, a winch, 
an electric arc welder, an oxyacetylene torch, and 
a welding tank.The construction materials are 
for use in building a new crane that will hoist 
aboard still more building supplies, generators, 
power conditioners, batteries, and fuel tanks. If 
all goes according to plan, Sealand will support 
millions of dollars worth of networking equip¬ 
ment and computer racks by late summer. 

It takes 15 minutes to get to Sealand by heli¬ 
copter, but our trip will take five hours because 
we're starting 45 miles southwest of the site.The 
Paula Maree's captain, a clean-shaven, compact 
fisherman named Mason West, guides the vessel 
using a combination of navigational beacons 
and GPS. Ryan Lackey and Michael Bates are on 
board, along with two burly security guards, 

Alan Beale and Bill Alen, who will spend the 
next week doubling as construction workers. 

The cockpit is jammed, so Bates sends Lackey 
and me down below. Lackey is short and pudgy, 
with the requisite shaved head of a new media 
hipster. He's obviously intelligent, and seems 
driven to do something major before he's 25. 

After scoring 1,580 on his SATs, he skipped his 
last year of high school and entered MIT in 1996. 
But he quit after three years for lack of tuition 
money - he now describes himself as a "crypto¬ 


hacker/crypto-anarchist who happened to be 
attending MIT" - and went to work as a program¬ 
mer for a highly secretive electronic payments 
startup that he cofounded, then abandoned, on 
the Caribbean island of Anguilla. After his failed 
stint there, he moved to San Francisco, his home 
base during the busy period leading up to the 
HavenCo launch. 

Michael Bates comes down the ladder. He and 
Lackey start talking about pending renovations 
to Sealand's electrical system. Lackey, thinking 
big, wants to buy three large generators, a couple 
of industrial-size power conditioners, and a hefty 
bank of batteries to run the computers in an 
emergency."I'd like to shoot for five minutes of 
battery backup," he says, explaining that if two of 
the running generators simultaneously fail, five 
minutes should be enough time to get the third 
operational."We'll use gel cells." 

"How many thousand pounds?" Bates asks. 

He means the weight, not the price: HavenCo's 
existing crane can barely lift 800 pounds. 

Lackey shrugs: dunno. He shrugs again when 
I recommend conventional lead-acid batteries, 
because gel cells have a limited shelf life."Five 
years from now," he says, hitting me with a seri¬ 
ous gaze,"we are either going to be completely 
broke or we're going to be fantastically wealthy." 

Sounds far-fetched, but who knows? 

HavenCo has collected its key employees, studied 
the relevant (and confusing) international law, 
and scooped up the money needed to get going. 
Along with Lackey, major personnel include Sean 
Hastings and his wife, Jo, who have experience 
in programming, offshore financing, and online 
gambling. Another important player is Sameer 
Parekh, a computer security specialist who 
launched the crypto software company C2Net 
and is now HavenCo's chair. Parekh confidently 
predicts HavenCo will pull in between $50 mil¬ 
lion and $100 million in profits by the end of its 
third year in business. 

That remains to be seen - Lackey says he 
has plenty of clients lined up, but for "security 
reasons,"he can name only one of thenrTibet 
Online, the Net presence of Tibet's exiled govern¬ 
ment, which is eager to escape the clutches of 
the Chinese government. Lackey also intimates 
an impending partnership with a major corpo¬ 
ration he expects will resell HavenCo colocation 
space to customers with the highest security 
demands. Before HavenCo had even signed any 
clients, the project attracted decent investment 
money from serious people.Two Internet million¬ 


aires have publicly jumped aboard: Avi Freed¬ 
man, Akamai's 30-year-old VP of network archi¬ 
tecture, is investing $500,000; and Joichi Ito, the 
34-year-old chair of Infoseek Japan, is kicking in 
$200,000. (A group of anonymous backers has 
also ponied up $400,000.) That's not a lot as 
startups go, but HavenCo doesn't need much to 
get off the ground. Both public investors are 
serious about HavenCo, complete with its dicier 
aspects."! think it's a great project and I hope to 
see it test some of the edges of our geopolitical 
economy," says Ito."The idea has great potential 
to force governments and other organizations 
to look at issues surrounding the regulation of 
commerce and the Internet." 

Freedman says he's fully on board and 
enthused about the project."lf this was just about 
secure colocation, I wouldn't be investing," he 
says."I have a firm belief that countries that 
encourage and foster open communication will 
prosper.Those that don't, won't. I see the estab¬ 
lishment of a company to focus on the data 
haven aspect as an important first step.There is 
idealism involved.This is not strictly economic." 

As the principals sketch it out, HavenCo will 
succeed because it has an unbeatable two¬ 
pronged business plan. First, it will operate as a 
traditional colocation facility - that is, a company 
that rents space to store servers and provides 
Internet connections to companies'computers 
and servers. Colocation is a multibillion-dollar-a- 
year business currently dominated by outfits like 
Santa Clara, California-based Exodus Communi¬ 
cations, which builds large, earthquake-proof 
buildings with redundant power supplies, 
speedy Internet connections, and rows and rows 
of equipment racks housed in a secure setting. 
These enterprises put a premium on security, 
because that's exactly what clients demand. Last 
spring I visited an Exodus facility in Santa Clara, 
and my guide proudly pointed out the multiple 
video cameras, bulletproof glass, and palmprint 
readers used to verify the identity of people 
coming to service their equipment. Business is 
booming: Exodus earned $134 million during the 
first three months of 2000, a 32 percent increase 
over the previous quarter. 

Nevertheless, Lackey believes HavenCo can do 
the job better."Exodus looks secure, but it isn't," 
he insists, comparing it to a walled city that's pro¬ 
tected against outsiders but not insiders. Neither 
customers nor computers entering Exodus are 
physically searched or x-rayed, he says, so it would 
be possible to smuggle in a bomb or simply walk 
in and shut off the power. 
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HavenCo won't have these vulnerabilities, 
Lackey says, because even its customers won't 
be allowed to visit Sealand or to provide their 
own equipment. Instead, HavenCo will offer a 
range of standardized, preconfigured machines, 
purchased directly from the manufacturer and 
installed by HavenCo employees."For us," says 
Lackey,"security means ensuring customers that 
their data will be safe from anyone and every¬ 
one, even themselves and our own employees." 

It also means a willingness to laugh off legal 
challenges, which is part two of the master plan. 
For people wanting more than just colocation - 
who salivate over the tangy protections that 
a real data haven allows - HavenCo is ready to 
serve. Having spent time working in Anguilla, 
Lackey went away unimpressed, because a com¬ 
pany operating there can still be shut down by 
court order if the local government decides to 
intervene."Among the things that are illegal in 
Anguilla are pornography and any type of gam¬ 
bling," he sniffs."As it stands today, Anguilla is 
useful only for incorporating nonresident com¬ 
panies and relaxing on the beach." 

HavenCo will allow for gambling, pyramid 
schemes, adult porn, subpoena-proof email, and 
untraceable bank accounts. But not everything 
will fly. In addition to the spam and child-porn 
ban, corporate cybersaboteurs are forbidden. 

The reason, says Jo Hastings, HavenCo's chief 
marketing officer, is a policy dictated by Avi 
Freedman: Don't do anything that would inspire 
law enforcement officials or ISPs to shut down 
HavenCo's mainland Internet connections. 

"We will reserve the right to drop any Web site 
or service that would threaten our access to the 
Net," Hastings says. 

Still, it's obvious from Lackey's gung-ho pro¬ 
nouncements that HavenCo will stand tough 
when clients need it most. Consider a real-life 
example from the mid-'90s, when the Church of 
Scientology convinced Finnish police to raid the 
home of a Helsinki resident, who was hosting an 
anonymous remailer service, anon, penet. fi. (See 
"alt.scientology.war," Wired 3.12, page 172.) The 
Scientologists wanted to know who was posting 
church documents on the Internet.The police 
showed up at the host's door and forced him to 
give up the name. If that remailer service had 
been located on Sealand, the Sealanders simply 
would not have complied. 

But what if the church sent in a private gun¬ 
boat and demanded the data? "This is how we'd 
deal with any battle group threatening to 
destroy us over a server," says Lackey, empha¬ 


sizing Sealand's foursquare commitment to cus¬ 
tomer satisfaction."We'd power off the machine, 
optionally destroy it, possibly turn over the 
smoking wreck to the attacker, and securely and 
anonymously refund payment to the owner of 
the server." 

Two hours from Sealand, the water 

turns muddy and starts to get rough.The North 
Sea forecast calls for a very windy morning with 
rain in the afternoon; soon there are so many 
waves breaking over the bow that we can't see 
out the windows. 

"I see that we are coming up against Sealand's 
defenses,"jokes Alan Beale. 

As we get closer, the water calms down and, 
back upstairs in the pilot's cockpit, I get my first 
glimpse of Sealand in the distance: Looming 
taller and taller as we approach, dwarfing our 
tiny boat, it looks like an industrial-age Stone¬ 
henge. Clearly, the structure's best defense isn't 
the weather, but its height. When I visit, there 
are only two ways onto Sealand: landing by 

HavenCo will allow 
online gambling, 

pyramid schemes, and 
adult pornography- 

but spamming and corporate 

cybersabotage are out. 


wind bops me against the platform. It's blowing 
so furiously that the crew stops the winch until 
I stabilize.They start the motor again and soon 
I'm level with the railing that surrounds the deck. 

"Raise your legs!" somebody shouts. I do, the 
crane swings around, and I'm momentarily sus¬ 
pended a few feet over the deck. I jump down 
and come face-to-face with a menacing sight: 
Sealand's 3.7-inch antiaircraft gun. It's covered 
with rust and will never fire again, but it seems 
like an apt symbol of the micronation's defiant 
future. 

Not to mention its certifiably defiant past: 
Sealand wouldn't be what it is today without 
the hotspur energies of Roy Bates, who rose to 
the rank of major in the British army,fought in 
North Africa, Sicily, and Italy, and was wounded 
in action several times. After the war, he started 
various enterprises, including an import-export 



The HavenCo team (from left): Jo and Sean Hastings, Avi Freedman, Sameer Parekh, and Ryan Lackey. 


helicopter or getting hoisted up in a bos'n chair. 
I'll be taking the chair express, and, as I admit 
to Michael Bates, I'm nervous. 

"Don't worry, you'll love it!" he roars, laughing. 
Beale hands me a white hard hat and a self- 
inflating life vest. He doesn't use these himself, 
but he brought them along especially for Lackey 
and me."lt seemed a good idea," he says gently. 

High above us on the deck, two men lower 
what looks like the red seat from a child's swing 
set attached to the end of a long cable. Bill Alen 
takes his place on the plank of wood, grabs the 
ropes, and is winched 60 feet into the air and 
lowered onto the platform's deck. 

When my turn comes I sit, hold on tight, and 
watch the boat fall away underneath me as I'm 
jerked skyward. Halfway up, the wind gains force 
and I'm tossed around violently.The hard hat, 

I realize, is there to protect my skull in case the 


business, a wholesale meat business, and a 30- 
boat fishing fleet. 

In 1965, the Bates family embarked on a project 
that Joan cheerfully describes as "pioneering 
commercial radio." Others called it pirate radio, 
because at the time the BBC was the only 
licensed broadcaster in England. Inspired in part 
by the success of another radio pirate, and ignor¬ 
ing the law, Roy set up a station on Fort Knock 
John, one of the abandoned WWII sea forts 
where he started broadcasting music and 
advertisements. 

Called Radio Essex, the station's 5-kilowatt 
broadcast blanketed roughly a quarter of Eng¬ 
land. But the British government wasn't a fan: 
Bates received a summons in September 1966 for 
operating a transmitter without a license. Unfor¬ 
tunately for him, he had picked a tower that was 
just inside England's territorial limit, which was 
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then set at 3 miles out from the coast. He was 
fined £100 and forced to shut down. 

Roy wouldn't make the same mistake again. 
On Christmas Eve that year, he and Michael, 15 at 
the time and home from boarding school, dis¬ 
mantled their station and hauled everything to 
Roughs Tower, which was 6 miles out and there¬ 
fore beyond the existing territorial limit.There 
wasn't much the British government could do to 
stop them, but the military did blow up another 
fort that stood beyond the 3-mile boundary, to 
prevent a similar takeover there. 

A few months later, Roy and Joan were out 
with friends in a local pub. Joan mentioned casu¬ 
ally that she wanted to have "a flag and some 
palm trees" to go with the "island" her husband 
had won for her.Their friends started listing 
all the things Roy and Joan could do with a 
sovereign property. Roy hired an attorney to do 
further research, and learned that a loophole in 
international law left room for the Bates family 
to claim Roughs Tower as its own. 

"It's called dereliction of sovereignty," explains 
Michael."We took over the sovereignty that the 
British government had derelicted." 

On September 2,1967, Roy proclaimed the 
independence of Sealand. He pegged the coun¬ 
try's currency to the US dollar, minted gold and 
silver coins, issued passports, and printed a 
series of stamps honoring great discoverers like 
Christopher Columbus and Sir Walter Raleigh. 

Britain basically ignored the "country" until 
1968, when, in a move that helped force the 
sovereignty issue, Michael fired warning shots 
at workmen who were servicing a navigational 
buoy near the platform.The next time Michael 
and Roy set foot on British soil, they were 
promptly arrested for weapons violations. But in 
October of that year, a British court acquitted 
them, ruling that since Sealand was "about 
3 miles outside territorial waters,"the Crown's 
firearms laws didn't apply there.The authorities, 
perhaps sensing that an embarrassing precedent 
was taking shape, decided not to appeal. 

The British government extended its territorial 
limit to 12 miles in 1987, but Sealand has been 
allowed to plod on. Over the years, other legal 
cases have seemed to bolster the Bateses'sover¬ 
eignty claim, though the government's stance is 
still nonrecognition. In 1984, the British Depart¬ 
ment of Health and Social Security issued a writ¬ 
ten ruling that Michael Bates did not have to pay 
his national health insurance for the periods he 
resided on Sealand. In 1990, Sealand once again 
fired shots at a boat that came too close. Local 
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For "security reasons" 
HavenCo will mention the 
name of only one client: 
Tibet Online, the Net 
presence of the exiled 
government, which is 
eager to escape the 
dutches of China. 

authorities investigated, but the matter was 
quickly dropped. 

Sealand itself was never used for pirate broad¬ 
casting, due to changes in English law and a 
broadcasting environment that caused Roy to 
lose interest in pirate radio by the late '60s. Roy 
looked around for outside investment in the '70s 
and '80s, but little came of it except misadven¬ 
ture. Michael says that a number of "undesir¬ 
ables" have contacted the family over the years 
hoping to use the place for various schemes - 
from setting up some sort of "pleasure island" 
to smuggling. Roy claimed he was approached 
during the Falklands War by a group of Argen¬ 
tineans who wanted to buy Sealand and set up 
camp "right on Britain's doorstep." 

"Of course I sent them away," he told The 
Independent in 1990."I'd never do anything that 
would pose a threat to the UK." 

The most raucous moment in Sealand's history 
occurred in 1977, when the Sealanders were 
approached by a German and Dutch consortium 
of shadowy lawyers and diamond merchants. 

"They wanted to be part of what we were 
doing, and they wanted to develop it as well," 

Joan recalls."Then they asked us to go to Austria" 
for a meeting. Roy was wary, but Joan persuaded 
him, saying,"What have we got to lose?" 

When Roy and Joan arrived in Austria, five 
men greeted them and arranged a meeting for 
later.The men never showed. Suspicious, Roy and 
Joan tried to contact Sealand."ln those days it 
was very difficult," says Joan."We had no radio 
communication and no telephone communica¬ 
tion. We phoned different people who worked in 
the area - fishermen and the Coast Guard. One of 
them said/I saw a big helicopter hovering over 
Sealand.' It didn't feel right." 

It wasn't. Michael was at Sealand when the 
helicopter showed up. As he remembers it, the 
mystery party lowered a man who claimed to 
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have a telex from Roy confirming that a deal had 
been made. Michael didn't buy that.Then the 
helicopter lowered a man who whimpered that 
"he was sick and needed a glass of whiskey." 
Michael let the helicopter land, but it was all a 
trick. Once on the deck, the men locked Michael 
up without food or water for three days. He says 
his attackers finally put him on a Dutch fishing 
boat that they "controlled," took him to Holland, 
and left him there without a passport or money. 

Michael made his way back to Southend, 
where he met up with Roy and Joan.They hired 
a helicopter (and a dashing pilot who'd worked 
on a few James Bond flicks), assembled some 
men, and set out to recapture their country. 
When they arrived, Michael, shotgun in hand, 
slid down a rope and fired a shot - apparently 
by accident - and the intruders surrendered. 

Swashbuckling stuff. But as the Bates admit, 
life on Sealand hasn't always been a thrill, and in 
recent years the tiny country has been sliding 
into obscurity. Michael lives in Southend, where 
he runs his business. Roy spent most of the '90s 
living on Sealand by himself, ready to defend its 
sovereignty with rifle and shotgun. Joan, afflicted 
with arthritis, retired to Southend, keeping in 
touch with Roy by cell phone. All these changes 
have made Sealand more than a little depress¬ 
ing: a geriatric experiment in nation-building, 
doomed to die a slow death, beaten into the sea 
by wind and waves. 

And then came the cypherpunks. 

"The idea for a data haven has been 

around in science fiction for a while," says Sean 
Hastings, HavenCo's 32-year-old CEO. John Brun¬ 
ner's 1975 novel. The Shockwave Rider, features 
a communications haven that is invulnerable to 
the US government. More recently, Neal Stephen¬ 
son's 1999 novel, Cryptonomicon, is the story of a 
fictional data haven on a Pacific atoll, unbreakable 
codes, and a brilliant protagonist coincidentally 
named Avi. HavenCo's founders say their inspira¬ 
tion didn't come from a novel, but from a chance 
meeting at a financial cryptography conference 
held in 1998. 

Sean Hastings dropped out of the mathematics 
undergraduate program at the University of 
Michigan in 1989 with one semester to go 
because he didn't care to meet his humanities 
requirements. He spent eight years kicking 
around New York and San Francisco, where he 
played poker and did some programming. By 
1998, he and Jo were living in New Orleans, 
where he wrote order-entry and automated 
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voice-response software for legal sports-betting 
operations, while Jo did market studies for river- 
boat and tribal casinos all over the US. One day 
they got a call from a group of gamblers Sean 
knew in New York. The gamblers said they 
wanted to set up their own touch-tone sports- 
betting system - but this one would be offshore. 

"They were looking for people who knew 
computers and knew the gambling industry," 
Sean says."We said,'That sounds fun/So we went 
all through the Caribbean - went to various 
places - and then made our recommendation." 

Sean and Jo decided that the combination of 
cheap telephone rates, high tech infrastructure, 
and easy regulations made Costa Rica an ideal 
spot."Then we were told that there was this 
'Cousin Bob/and he said,'Go to the Dominican 
Republic/"and so Costa Rica was out. In the end, 
Cousin Bob screwed things up by insisting that 
the operation be headquartered at his favorite 
resort, which had lousy telephone connections. 
Eventually the project fell apart. 

The Hastingses had already put their stuff in 
storage, rented out their New Orleans home, and 
bought plane tickets, so they decided to go to 
the Caribbean anyway.They contacted Vince 
Cate and Bob Green, two expatriates and high 
tech entrepreneurs on Anguilla, a hot spot for 
foreign businesses eager to take advantage of 
the country's tax haven status. (See "Plotting 
Away in Margaritaville," Wired 5.07, page 140.) 

"Vince and Bob were really excited that 
two other people with computer knowledge 
might come to Anguilla," recalls Sean, who 
partnered with Cate on a secure payment firm. 
Cate, who eventually bought out Sean's share 
of the company and remains on amiable terms, 
adds that while the HavenCo idea sounds risky, 
he thinks Sean and Lackey might be able to 
pull it off. 

Anguilla turned out to be a lousy location for 
running offshore data services.The government 
prohibits gambling and pornography - even on 
Internet servers. Sean ended up quitting because 
he couldn't get a work permit, but not before 
he found time to attend that year's Financial 
Cryptography Conference, an annual event that 
attracts bankers and cypherpunks.There, he and 
Jo met Ryan Lackey and Sameer Parekh. 

The four decided that running Internet services 
from an offshore location was a fundamentally 
sound notion, but that Anguilla was all wrong. 
They needed a place with no laws regulating the 
Internet, cryptography,finance, or labor.Their 
idea was to find a small nation - some place like 


Tonga - whose government could recognize the 
wisdom of setting up a "free Internet zone." 

But where? After the conference, Sean came 
across How to Start Your Own Country, a 1984 
book about "new-country projects" by fringe- 
history buff Erwin S. Strauss. Over the years, 
various people have made stabs at creating a 
new nation out of thin air - some people have 
tried to do it on existing-but-undaimed land 
masses, others have hatched far-fetched plans 
like building artificial islands and tethering them 
to sea mounts. Strauss catalogs them all. His 
book's cover shows a picture of Prince Roy and 
Princess Joan standing on the deck of Sealand, 
which he describes as "perhaps the most success¬ 
ful new-country venture known." 

Sean and Jo went back to the United States 
intrigued by Sealand. In July 1999, Sean sent an 
appropriately statesmanlike email - addressed 
to "the royal family of Sealand" - in which he 
invited Sealand to participate in "a data haven 
project which seeks to locate servers in as many 
different free information jurisdictions and extra¬ 
national areas as possible." 

The response came four days later from 
Michael Bates, who was primed for a meeting, 
but, as a self-described "computer philistine," 
wanted to know more. Sean and Michael started 
swapping email. At the same time, Sean studied 
the history of Sealand and its pirate radio past. 

"I told Michael we were basically doing pirate 
Internet, which meant doing whatever people 
want to do, without government restrictions." 

That fall, negotiations started in earnest with 
a face-to-face meeting involving Michael, Ryan, 
Sean, and Jo. What emerged was an arrangement 
in which the Bateses would receive an initial 
payment of $250,000 in cash and stock for leas¬ 
ing Sealand to HavenCo. And included in the deal 
was an option to purchase the platform at some 
point in the future.The Bates family members 
would continue to provide for Sealand's security 
and contribute their expertise to the endeavor. 
Things moved quickly after that. By this February, 
HavenCo had its first investor. 

In March, Sean and Jo Hastings 

packed their possessions into a shipping con¬ 
tainer and sent it to the Sealand platform. With 
more than a million dollars in first-round funding 
- and $2.5 million more in the pipeline - they've 
been slowly transforming the dingy hulk into 
a high tech facility.The plan is to relocate there 
permanently by early summer, so they've been 
sprucing things up with creature comforts, 


including exercise machines, a satellite TV 
receiver, DVD players, and a library. 

Michael Bates and Ryan Lackey, meanwhile, 
have been assembling new hoists for lifting 
heavy objects onto Sealand's deck, bringing in 
generators, building a fuel tank large enough to 
hold a year's supply of diesel, and setting up the 
machine rooms in the platform's cylinders. 

To be sure, the old fort needs work. During 
my visit, Lackey and I take a quick tour. Lackey 
wanders around exhibiting both awe and surprise 
- this is his first visit, and Sealand is smaller than 
he expected. A steep staircase leads down each 
cylinder, making it difficult to imagine bringing 
computers in and out. Each of the seven floors in 
each cylinder is actually a single concrete room, 
22 feet in diameter, without storage areas or 
even electrical outlets. In many rooms, lighting is 
provided by a single bulb.The south cylinder's 
rooms are almost completely empty.The north 
cylinder contains a generators machine shop, 
and a lot of junk - mostly scrap metal. 

HavenCo will start by renovating the cylinders 
and packing them full of computer equipment 
and racks. Heavier stuff like generators will sit on 
deck.The cylinders - the plan is to fill the south 
one first - are already equipped with "blast 
doors"to withstand explosive charges. 

Internet connectivity will come from a com¬ 
bination of fiber, microwave links, and satellite 
connections.The links will carry data from 
Sealand to London's Telehouse and the Amster¬ 
dam Internet Exchange - two colocation 
providers where HavenCo itself has already 
rented several racks of equipment space and 
installed high-powered routers from Juniper 
Networks. At the exchanges, HavenCo can easily 
purchase "transit" - basically, a promise from 
one Net provider to another to carry its packets 
to their destinations - from practically any 
provider in Europe. 

Sealand's Net connection will consist of a trio 
of high-speed data pipes.The first will be the 
satellite link - significantly slower and with a 
higher latency than a terrestrial connection, but 
a useful backup all the same.This was installed 
in mid-May.The second, slated for mid-June, will 
consist of a pair of 155-Mbps microwave links 
operated by Winstar Communications, which 
will send the data across the water to the English 
coast, where a line leased from British Telecom 
will take it to Telehouse.The third link will be a 
ring of high-speed fiber-optic cables installed by 
Flute, a UK-based corporation that builds under¬ 
sea optical cable rings and then sells the fiber to 
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its customers. According to Avi Freedman, the 
cable from Telehouse to the shore should be 
installed by June, and the fiber to the platform 
will be in place by September. 

Obviously, any equipment located in England 
or the Netherlands could open up HavenCo to 
legal action in those countries, maybe even 
forcing a clampdown on its terrestrial links. But 
HavenCo's execs don't seem particularly worried. 
The important point, says Sean Hastings, is that 
HavenCo won't be running the servers - as is the 
case with Exodus, HavenCo will simply be run¬ 
ning the colocation facility and providing the 
Internet connectivity.The computers on Sealand 
will be owned by HavenCo's customers, who are 
responsible for their own actions. 

And even if some angry third party convinced 
Telehouse to cut HavenCo's link, Sealand will be 
rigged to instantly reroute the data."With three 
satellite connections, many transit providers, and 
lots of peering," says Freedman,"it's going to be 
very hard to shut HavenCo down." 

Hastings and Lackey believe they 

can deal with any threat to their system that 
might be mounted over the Internet. But physical 
attacks are another matter. Lackey talks tough - 
telling me that plans call for "50-caliber heavy 
machine guns, 5.56-mm automatic rifles, and 
12-gauge shotguns." But so what? A handful of 
guns wouldn't do much against an assault by 
a real nation. Which raises the biggest question 
of all: Can Sealand really get away with this? 

Only time will answer that one, but opinions 
are all over the map. 

Great Britain continues to maintain there is no 
Sealand - the 1987 expansion of her territorial 
limit ended the whole charade."Although Mr. 
Bates styles the platform as the Principality of 
Sealand, the UK government does not regard 
Sealand as a state," says Dewi Williams, a press 
officer with the British Consulate in New York. 

The US concurs. According to a US State 
Department official, who declined to be identi¬ 
fied,"There are no independent principalities in 
the North Sea. As far as we are concerned, they 
are just Crown dependencies of Britain." 

Jim Dempsey, senior staff counsel at the 
Center for Democracy and Technology, a Wash¬ 
ington, DC-based civil liberties think tank, says 
the Sealanders are living in a dream world."Any 
attempt to avoid the geographical jurisdiction 
of governments is ultimately futile," he insists. 
"There are a handful of people on Sealand who, 
at the very least, are nationals of some country, 



Past and present: a World War ll-era 


gun sits beneath the Sealand flag. 


The Sealanders are arming 
themselves for self-defense: 
Plans call for "50-caliber 
heavy machine guns, 
5.56 automatic rifles, 
and 12-gauge shotguns." 


and that country can assert jurisdiction over 
them - or just send someone out to arrest them. 
If they are violating US laws, you wouldn't send 
out an Exocet missile, you'd send out a Coast 
Guard cutter with five policemen." 

Erwin Strauss, the author of How to Start Your 
Own Country , isn't so sure. He says Britain's 1987 
expansion does not change Sealand's status: If 
Sealand was sovereign before the change was 
made, it should be sovereign after. You can't take 
away its independence just by moving the goal- 
posts."From a strictly legal point of view,"he 
says,"Roy Bates was there and claimed sover¬ 
eignty, so that takes precedence." 

Clearly, there's a difference of opinion, but 
both Michael Bates and Sean Hastings are quick 
to point out that there is a big difference 
between what Britain is saying and what it is 
doing."If Britain thought they had jurisdiction 
over Sealand, they have been ignoring serious 


other wannabes chronicled by Strauss, Sealand 
has a population - albeit a small one - and it's 
about to start having an economy. 

"So the question is whether other countries 
are going to be able to exercise any jurisdiction 
over Sealand to shut it down,"says Bradley. She 
expects a bumpy road. "Countries don't like 
data havens.They don't like any sort of secrecy, 
because people who want to take advantage of 
such secrecy must be up to no good." 

Avi Freedman responds to such criticism 
with a smile, arguing that if the legal going gets 


weapons violations under British law all this 
time,"says Hastings."They're pretty much saying 
that 'Sealand is not part of our country,' because 
England is normally very hard on weapons." 

Ultimately, this constructive ambiguity might 
play to Sealand's advantage. If the UK doesn't 
enforce laws or collect taxes on the platform, 
Sealand's residents can basically do as they wish 
as long as they don't overly anger their nearest 
neighbor. On the other hand, if China, Russia, or 
whoever sends a destroyer to shut the place 
down, that boat (or at least its weapons) would 
have to enter British territorial waters, which 
would likely set off a military response from 
the UK. 

Caroline Bradley, a professor at the University 
of Miami School of Law who has closely studied 
the international statutes affecting micronation 
schemes, says Sealand is in a stronger position 
than most new micronations, whose struggles 
usually involve scams or libertarian bluster 
that don't amount to anything. Unlike all the 


rough, Sealand can always fall back on being 
a first-rate colocation facility."Even if you factor 
out all the questions about jurisdiction and his¬ 
tory, you still have a damn fine, secure colocation 
business with a good economic model." 

Ryan Lackey's response is,well ... Ryan Lackey¬ 
like. Whatever happens, he's ready to go for it, and 
true to form, he's already looking ahead and think¬ 
ing big. No, bigger. 

"In 10 years, we'll be investing profits in turning 
Sealand into a larger island," he says."lt's unclear 
right now whether it will be a hotel/casino space 
or purely a larger secure colocation facility. We 
hope to be in operation everywhere by then ..." 
Everywhere? 

"By then I hope any free country in the world 
will have a HavenCo secure facility in major cities 
of commerce," Lackey continues."No doubt we'll 
also have servers on ships, on the moon, and on 
orbiting satellites. Assuming computers continue 
to get smaller, a single box on the moon could 
serve a huge bunch of customers!"* ■ ■ 
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The Next Big Thing is ■ ■ 

very, very small. 


Picture trillions of transistors, 

processors so fast 


infinite capacity, 


their speed is measured in terahertz, 


zero cost. 

It’s the dawn of a 

new technological revolution 

- and the _ _ _ 

death of 

silicon. 
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enough molecular memory 
devices to store 10 21 bits, 
or 125 million terabytes. 


Can you say 

Thiophene Ethynylene Valley? 







A distillery at Rice University 
that purifies solvents used 
in synthesizing molecular 
electronic devices. 

















Molecular Electronics Will Change Everything 


By Rick Overton Photographs by John Clark 
















Once again, Jim Tour has forgotten to breathe. 

Sitting in his office at Rice University in Houston, he's telling the story 
of how he was heckled while giving a speech at the 1995 Marvel 
Symposium in Tucson, Arizona - an event that attracts the world's 
foremost chemists - and it's making him even more animated than 
usual. In the throes of his reenactment, it seems he might forgo even 
the most basic involuntary function. 

"One guy, one guy, head of a big institute in Europe, sat there, sat 
there while I was speaking,and he went like this ..."Tour crosses his 
arms, curls his face into a dour expression, and shakes his head. 

Tour had spent hours at the conference listening to his colleagues 
recount their journeys along well-worn research paths toward 
cheaper pharmaceuticals, stronger plastics, and so on. During his own 
presentation, however, he revealed plans for an upcoming experiment 
so unusual that few in the crowd took him seriously. 

His experiment, he told the audience, would measure current flow¬ 
ing through an individual molecule. At the time, this was a daring 
proposition, since the ability to manipulate - even to see - matter at 
that scale was brand-new. 

"You can't do that!" the heckler bellowed."You can't isolate a single 
molecule like that, and I will give reasons why in my talk." 

Tour, an unimposing man with short black hair and an easy smile, 
relishes telling the story. He's hamming it up, with arms crossed, neck 
puffed out, head nodding arrogantly. He looks like an Italian comic 
imitating II Duce. 

"The molecules are moving too rapidly on the surface!" another 
scientist chimed in.Tour plays him with a mild Tourette's shake, spitting 
sentence fragments."You'll never be able to isolate just one of them!" 

Again Tour's voice begins to falter for want of air. He stops, 
breathes, leans toward me, and says softly,"I told him we were three 
months from trying this experiment. Three months away. 'Should I not 
even try?'I asked him.'Should I stop right here?"' 

Long pause. 

"I knew I had him,"Tour says."No scientist would ever say,'Based 
on what I say, you shouldn't even try it.' 

"Well, I tried the experiment, and you know what? It worked." 

Tour's specialty is inventing molecules with novel attributes, but it's 
up to his research partner, a soft-spoken electrical engineer named 
Mark Reed, to test them. In a basement at Yale, Reed measures their 
conductivity and other electrical properties using a Frankenstein's lab 
of arcane machinery, such as a scanning tunneling microscope with 
a "lens" that consists of a single atom. 

For 10 years,Tour and Reed have been nurturing the nascent science 
of molecular electronics, or moletronics. In the last year and a half, 
they have progressed well beyond the basic principle Tour suggested 
at the Marvel Symposium. His newest molecules exhibit semicon- 
ductive properties that give them the ability to hold a charge or 
behave like switches or memory, meaning molecular electronics 
could replace the transistors, diodes, and conductors of conventional 
microelectronic circuitry. If Tour and Reed's experiments continue to 
advance at a steady pace, within a decade moletronics will be able 
to do nearly everything currently done using silicon - and more. 

Molecular microchips, populated with transistors that can be 
produced cheaply in astronomical numbers, will compute faster, 


remember longer without needing to be refreshed, and consume 
power at a mere trickle. More immediately, moletronics will transcend 
the limitations of magnetic and optical storage technologies, provid¬ 
ing memory systems so powerful, small, and inexpensive that the 
entire Internet could be cached on a single desktop. Or, as Tour's asso¬ 
ciate Thomas Mallouk puts it,"Imagine a computer that remembers 
every keystroke you've ever made, with more storage capacity than 
you could ever need." 

These possibilities have sparked an excitement that harks back to 
the invention of the silicon chip. R&D dollars are being lavished upon 
moletronics labs at IBM, Hewlett-Packard, and the Mitre Corporation, 
which are scrambling to convert theory into technology and produce 
the first commercial molecular chips and memory systems. 

Some of this money has found its way into a brand-new company, 
Molecular Electronics Corporation, founded in late 1999 by Tour, Reed, 
and several colleagues in an effort to ride the tide their science is set¬ 
ting in motion. When it recedes, the world will be a very different place. 

Chemistry was not Jim Tour’s first love. "I was going to 
be a New York state trooper," says the 40-year-old from White Plains. 

"I really had this thing about law enforcement and driving a big 
Chrysler up and down the highway, but I couldn't get into the acad¬ 
emy because I was colorblind." So instead Tour got an undergraduate 
degree in chemistry from Syracuse University in 1981 and earned his 
PhD at Purdue five years later. After two one-year postdocs at Wiscon¬ 
sin and Stanford, he went to the University of South Carolina in 1988 
to teach chemistry and do research. 

Reed, 45, grew up in Syracuse and received both his BS and his PhD 
in physics from Syracuse University. In the 1980s, he made a reputa¬ 
tion at Texas Instruments through his work on quantum dots (minute 
droplets of semiconductor material). In 1990, he took a respectable 
academic post at Yale and set out to find a leading-edge field that 
posed more questions than answers. 

Tour and Reed are a bit of an odd couple.Tour is a natural stage 
presence, a man of faith who not only was denied a career in law 
enforcement but resisted an instinct for missionary work. Reed is 
genial, casual. He tends toward scientific conferences located near 
scuba-diving hot spots. 

Although the two had met as students at Syracuse, they first dis¬ 
covered they had a common interest at a small gathering of mole¬ 
tronics researchers in the Virgin Islands in December 1991.The 
meeting was hosted by Ari Aviram, one of the field's founding 
fathers, who now works at IBM's Thomas J. Watson Research Center in 
New York. In 1975, he and theoretical chemist Mark Ratner, then at 
New York University and now at Northwestern, published a paper in 
Chemical Physics Letters proposing that individual molecules might 
exhibit the behavior of basic electronic devices.Their hypothesis, 
formulated long before the means existed to test it, was so radical 
that it wasn't pursued or even widely understood for another 15 years. 

At the Virgin Islands conference,Tour gave a lecture on how to 
synthesize some of the molecules that Aviram and Ratner had envi- 


Rick Overton (riverton@mindspring.com) is a freelance writer living in 
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sioned. Reed happened to be sitting in on the session, and when he heard 
Tour's talk he realized he had found a kindred spirit. 

"A few days after the meeting/'Tour recalls,"Mark called me and pro¬ 
posed that we submit a white paper to Darpa/'Tour agreed, and Reed 
drafted a proposal asking for about $1.5 million.The Defense Advanced 
Research Projects Agency, of course, is in the business of backing precisely 
this kind of risk-taking research, and in 1992 the agency funded Tour and 
Reed for an initial period of three years. Despite Reed's humble appraisal 
of the first five years as a time of nearly total failure, spent "stumbling over 
every tree stump in the forest," Darpa has renewed its support every three 
years, each time with a taller pile of money. 

Today, in a network of labs spread across two floors at Rice's Center 
for Nanoscale Science and Technology,Tour, along with his colleagues 
and students, spends his time designing novel molecules. Phenylene 
ethynylene, for instance, acts as a kind of wire that transmits electrons. 
Thiophene ethynylene is a carbon-sulfur hybrid that shows promise as 
a semiconductor. 

Tour builds large and small compounds, sometimes assembling a 
chain of homogeneous atoms, sometimes fashioning a twisted necklace 
of strings and loops. Like a jazz musician, he manipulates the materials 
of his craft - the nature of the bonds, the number and position of atoms, 
the chemical groupings - and with each new riff produces a different 
variation. 

When Tour finds something interesting, he ships vials of the material to 
New Haven, where Reed and his Yale graduate students cart them down 
into their basement lab for the next step. Although they have managed to 
address individual molecules via a laborious process that involves bending 
a wire until it breaks and trapping a single molecule between the broken 
ends, molecular wiring remains a major technical hurdle. (The circuitry in 
a silicon microchip is made up mostly of interconnects, and there's little 
reason to think that molecular chips will be any different.) For now, Reed 
works on groups of roughly 1,000 molecules - still 1,000 times smaller 
than the smallest silicon transistor. 

It was in the subterranean stillness of Reed's lab, around Thanksgiving 
1998, that the pair made one of the most dramatic breakthroughs in molec¬ 
ular electronics to date.Tour had synthesized a molecule with the unwieldy 
name 2'-amino-4,4'-di(ethynylphenyl)-5'-nitro-1-benzenethiolate - or 
ethynylphenyl for short. Reed's star graduate student Jia Chen poured a 
solution containing ethynylphenyl molecules onto a nonconductive sub¬ 
strate of silicon nitride and silicon oxide pocked with nanopores - holes 
30 nanometers in diameter - with gold at the bottom. Like glitter sprin¬ 
kled over glue, the molecules adhered to the gold surface, spreading out 
into a single layer. Chen evaporated a conductive layer of gold on top of 
the ethynylphenyl molecules and bonded the sandwich to a socket.Then 
she wired the assembly to a semiconductor parameter analyzer, a device 
capable of detecting even the slightest flow of electricity. 

"Suddenly I saw a rise and fall in the current," Chen recalls."At first I 
thought something was wrong. But I went back and did it again, and I saw 
a very sharp switch type of behavior." 

As described in November 1999 in Science, the experiment demonstrated 
the first reversible molecular switch.Tour and Reed had been on the right 
track all along, and Aviram and Ratner's hypothesis, now 23 years old, had 
proven correct. 

"It's why I do this job," Reed says.'Tm not here to get rich. I'm not here to 
minimize my work hours, believe me. I do it for the excitement." 


Tour and Reed’s experiments might put a lot of chip 
engineers out of work, and it might happen soon. According to the captain 
of the $143 billion semiconductor industry, Intel cofounder Gordon Moore, 
silicon doesn't have much time left. 

On September 30,1997, standing before a roomful of developers at 
San Francisco's Moscone Convention Center, Moore showed the audience 
an electron micrograph of a Pentium chip on a high-resolution projector. 

He called attention to the chip's very thin logic: "As you can see, it's only 
several molecular layers thick. I don't know how much more you can 
expect to scale that without beginning to see some real problems. So at 
some time in the next several generations, we really start to get to some 
fundamental limits." 

A semiconductor transistor is essentially a region of crystalline silicon 
with three terminals - conductive paths into and out of the crystal - called 
gate, source, and drain. If a voltage is applied to the gate terminal, current 
can flow from the source through the crystal and out the drain.Turn off the 
gate voltage and current can't flow.The role of a transistor is to control this 
binary switching between on and off - the 1 and 0 of digital electronics. 

The professional lives of chip engineers are devoted to packing more and 
more switches onto wafers of silicon, despite stubborn physical limits and 
ridiculously short product life cycles.The more switches per wafer, the 
faster the resulting chip's performance. 

Chip performance had been increasing predictably for generations when 
Moore warned his audience about silicon's fate."We can expect to see the 
performance of our processors double every 18 to 24 months for at least 
several years," he began, summarizing what is known as Moore's law. But 
packing more and more devices onto a chip means etching smaller and 
smaller patterns into silicon, which requires increasingly precise equipment 
and more challenging quality control - all of which adds up to ever higher 
costs."lf you extrapolate ... we run out of gas doing that in the year 2017," 
Moore concluded."That's well beyond my shift." 

This phenomenon, the effects of which are only beginning to be felt, 
might be called Moore's second law: As engineers approach the physical 
limits of scale, the cost of fabricating chips will increase exponentially and 
eventually overtake the savings generated by the first law. 

A new fab plant already costs upward of $1.5 billion. If Moore is right, 
the next generation could cost $3 billion, and each succeeding wave of 
plants would double in price.Two aspects of the chip economy that have 
been taken for granted for 30 years - falling prices and increasing speeds - 
will fade, and finally, 15 or 20 years from now, disappear. In the world of 
silicon, the party will be over. 

Tour and Reed were acutely aware of Moore's prophecy when Chen 
fired the first electrical charge through that ethynylphenyl-coated wafer, 
and they're counting on moletronics to pick up the slack. 

"Eighteen milliliters of water - one swallow - contain six times 10 23 
molecules,"Tour says, pausing for a moment to allow the number to sink 
in."If you could stack up that many sheets of paper, they would reach 
the sun 400 million times. I can make that many molecules in a flask in 
three days." 

Millions of transistors are etched on the face of a Pentium chip. But 
when millions of molecular devices take up the space occupied by one 
transistor, the sheer computing power will be millions of times that of 
silicon, revolutionizing current notions of processor speed. 

Another major advantage of molecular devices involves the manufactur- 
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ing process.To make a microchip, you have to etch a complex 
pattern of millions of transistors and interconnects onto the 
surface of a silicon wafer."That involves about 28 or 30 litho¬ 
graphic steps," says IBM's Aviram.Moletronics can eliminate 
most of these steps and compress the schedule into a matter 
of hours, thanks to a chemical phenomenon known as self- 
assembly. Instead of trying to build chips one component at 
a time, chemists might simply put the right ingredients in a 
beaker, apply very specific conditions, and watch the mole¬ 
cules assemble themselves in proper order on a substrate. In 
this regard, the manufacture of molecular electronics is closer 
to pharmaceutical production than the chipmaking process. 

The cost savings will be hard to estimate until a molecular 
production facility is in operation, but they are expected to be 
tremendous."With molecular electronics," Aviram says,"you 
build your transistors in a pot, a year's supply at a time." 

"You are only dipping things in chemical baths, so you can 
print, build, or glue molecules onto just about any substrate - 
plastic, wallpaper, it doesn't really matter," notes Brosl Hass- 
lacher, a staff theoretical physicist for the Complex Systems 
Group at Los Alamos National Laboratory."The result is an 
incredible amount of information capacity at almost zero cost." 

Semiconductor technology was patented in 1928, 
long before anyone really knew what to do with it. It wasn't 
until 1947 that the first crystal transistor was invented at Bell 
Labs."The time it took from the first transistor to the demon¬ 
stration of an integrated circuit was 11 years. We've just built 
the first molecular transistor," Reed says with a smirk,"so now 
we've got 11 years." 

That's more glib than true, and he knows it. Researchers in 
moletronics initially thought they were in for 10 to 15 years 
of occasional successes and incremental progress. But new 
infusions of support and a spate of breakthroughs suddenly 
have everyone counting the months, rather than years, until 
a product hits the market. 


Bill Clinton mentioned molecular computing in his final 
State of the Union address and proposed that nearly half a 
billion dollars be directed to nanotechnology research in 
2001.The biggest magnet for those R&D dollars is the group 
of 10 primary moletronics projects currently funded by Darpa 
at Harvard, Hewlett-Packard, the Mitre Corporation, Notre 
Dame, Penn State, Rice, UC Riverside, University of Colorado, 
UCLA, and Vanderbilt. (Reed, at Yale, is collaborating with 
researchers at Harvard, Penn State, and Rice.) 

All these projects are trying to bring the first molecular 
computing product to market, but with a 10-year head start, 
Tour and Reed are confident that they can win the race. In 
November, with an undisclosed pile of cash, they cofounded 
Molecular Electronics Corporation (MEC), leasing lab space in 
New Haven and in the Nittany Valley near Penn State. 

Tour and Reed recruited two chemists from Penn State - 
Thomas Mallouk, professor of chemistry, and David Allara, 
professor of materials science and chemistry. Both have made 
breakthroughs in molecular-scale wiring that will be key in 
assembling a device. Hasslacher rounds out the technical 
team with his deep understanding of molecular devices and 
system architecture. All five scientists have joined the com¬ 
pany as directors, but for now they remain occupied primarily 
by their academic and research posts. 

To run the business end of the company, the group brought 
in Harvey Plotnick, a philanthropist and trustee of the Univer¬ 
sity of Chicago. Plotnick's tech credentials are thin: He owns 
Einstein's handwritten notes on the general theory of relativ¬ 
ity, but he made his money in publishing. Nonetheless, when 
he met the five scientists and a handful of early investors in 
Santa Fe in January, each party thought the other a good fit. 

Plotnick, whose salary is $1 a year, is shy about naming 
early investors."We have enough cash in our account today 
to get through two years," he says."And I have firm offers of 
equity money to get beyond that, should we need more." 



Already the upstart company has a deep pocketed 
rival. In the mid-'90s, when big corporations were scaling back 
basic research to develop fast-track technologies, Hewlett- 
Packard bucked the trend, forming a research team in Palo 
Alto. R. Stanley Williams signed on as lead scientist. 














Stan Williams says he was "a dumb hick from South Texas" until he 
arrived at Rice University in the early 70s. He quickly fell under the tute¬ 
lage of chemist Robert Curl, who would go on to share a Nobel Prize in 
1996 with Sir Harold Kroto of the University of Sussex and Richard Smalley, 
another Rice chemist, for their discovery of a class of carbon molecules 
known as fullerenes. After earning a PhD at Berkeley, Williams spent 2 
years at Bell Labs and 15 years at UCLA before he came to the rolling hills 
of Palo Alto in 1995 to do head-scratching science for HP. 

Williams was familiar with Tour and Reed's research but doubtful about 
its potential until he saw the work of one of his own HP scientists, Phil 
Kuekes, who had designed a new type of defect-tolerant computer archi¬ 
tecture. Kuekes, a veteran builder of massively parallel systems for use in 
radar installations and weather modeling, had engineered a fridge-sized 
experimental machine called the Teramac.The Teramac weighed 400 
pounds and had 220,000 known defects. Even a single hardware defect 
can bring down a conventional computer system, but Kuekes engineered 
a redundant architecture capable of learning to skirt around its own errors. 

Williams knew that a computer system built around molecular devices 
would need to be smarter than silicon about naturally occurring defects, 
and he saw the Teramac as a prototype for this kind of computer. 

As Tour and Reed are quick to acknowledge, every transistor on a silicon 
wafer can be tested individually, because each is connected to unique 
input and output lines. Molecular researchers still need to either figure 
out a way to address millions of densely packed molecules individually or 
devise a system that can deal with disorder and impurities. Kuekes' archi¬ 
tecture appeared to address this fundamental problem. 

In 1996, Hewlett-Packard formalized its moletronics research in a part¬ 
nership with UCLA that appears to compete directly with Tour and Reed's 
MEC. HP recruited Fraser Stoddart and Jim Heath, two UCLA chemists who 
have spent many years searching for the elusive bridge between chemistry 
and electrical engineering. 
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Stoddart, a Scot who speaks in a thick brogue, started his career in what 
he calls "the hierarchical nonsense" of British academic institutions, and he's 
pretty happy these days to be in the free-for-all world of science American- 
style. At UCLA, he synthesized a molecule called rotaxane, which looked 
like a sliding counter on an abacus rod. Rotaxane turned out to be a non- 
reversible switch (flip it on once and that's all she wrote), and it became 
the basis for designing molecular logic gates and read-only memory. 

Heath is a seasoned chemist who, as a graduate student at Rice, assisted 
Smalley with his fullerene experiments and worked with Kuekes on adapt¬ 
ing the Teramac for moletronics.Today, like Stoddart, he oversees a group 
of graduate students doing research on metal and semiconductor nanocrys¬ 
tal structures. 

So what can we expect the two competitors - HP and MEC - to bring to 
market? Most observers agree that the first commercial application will be 
molecular memory.Tour has constructed molecules that capture informa¬ 
tion by trapping electrons in a region called the lowest unoccupied molec¬ 
ular orbital (LUMO). A molecule whose LUMO has no electrons doesn't 
conduct current and represents a bit value of 0. Having trapped one elec¬ 
tron, the molecule becomes conductive, representing a I.When it traps 
a second electron, the LUMO is filled and current can't flow, so the value 
reverts back to O.The whole cycle takes less than a trillionth of a second, 
"which is at least three orders of magnitude faster than computers are 
right now,"Tour says. Moreover, current LUMO designs can hold a bit for 
10 minutes without further need for electricity - in contrast to silicon 
DRAM's milliseconds. 

Just how the research teams plan to turn this simple electrochemical 
reaction into a memory system capable of storing almost unlimited 
amounts of data is a well-guarded secret - at least for now. Universities and 
corporations are negotiating key patents behind closed doors. Dramatic 
new research results are queued up for publication in various scientific 
journals, which keep all new studies strictly under wraps. As moletronics is 
readied for the mainstream, it seems, everyone is keeping mum. 

"These aren't trade secrets/'Williams allows."All of this stuff is going to 
get published just as soon as possible. But there's just a lot we can't discuss 
right now." 

Tour is similarly evasive."There's certain work that we do for Darpa that 
we can be open about," he explains,"but with MEC there's a ton of money 
at stake." 



“They call moletronics a disruptive technology,” L 

Hasslacher says. “I don’t. I call it a predator.” 
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Industry observers from Intel to the White House are watching and 
waiting to see how moletronics might shake up the entrenched silicon 
empire. And given what we now know about the chip industry - the 
fragility of market share, the pace of change, the rising cost of manufactur¬ 
ing - you'd think there would be some antipathy toward this upstart field. 
But the silicon industry hasn't yet taken much notice. 

"I don't get the sense that there's a terrible panic in the semiconductor 
industry," says Rick Smalley, whose office is in the building next to Tour's 
lab. When I drop by to see him, I notice a giant plastic buckyball - a fullerene 
that self-assembles 60 carbon atoms into the shape of a soccer ball - sit¬ 
ting on his couch. An eminent scientist who frequently advises presidents 
and members of Congress, Smalley believes that molecular electronics is 
likely to sneak up on the solid-state crowd. 

"You might just wake up one day and see, in the morning's New York 
Times, some group of kids someplace has come up with a memory that's 
got a terabyte of capacity and costs less than 10 cents," he says."And you 
can weave it into your shirt." 

When Smalley and his fellow researchers started lecturing about 
fullerenes, they too encountered resistance. But there's nothing like a Nobel 
Prize to silence critics.This must be of some comfort to Tour, who has been 
touting the electronic properties of molecules for 10 years and will surely 
have to tolerate more razzing before he's fully vindicated. 

"Are there individuals who are greatly opposed to moletronics? Yes, 
and I'd rather not name them,"Tour tells me, waving a finger in the air 
and laughing."They know who they are." 

Reed recalls an Intel engineer who contacted him after articles on mole¬ 
tronics first started appearing in science journals. Although Reed thought 
the inquiry was in earnest, it soon became apparent that the man was 
fishing. 

"He said/I have arguments about this, this, this, this, and this,'" Reed 
remembers/'He was trying to justify himself to Intel's internal manage¬ 
ment by arguing that what we're doing wouldn't work. It's obviously 
a different culture." 

"A lot of conservative chemists give people like me a rough time,"Stod- 
dart says."But isn't this always the case when something new is created? 
You get enormous opposition from the bulk of people who aren't com¬ 
fortable with change. 

"For me," he continues,"the exciting thing about this revolution is that 
it's taking scientists out of their boxes. Some of the worst offenders are the 
chemists.They've buried their heads in the sand for a century and a half 
with labels that say they are this or that particular type of chemist. It has 
taken the last quarter of a century to start to break down these barriers 
within our own community." 

According to Dan Hutcheson, president of VLSI, a research firm that 
tracks the microchip market,"The best way to get engineers to invent 
new technologies is to tell them it's impossible.The phenomenon of this 
industry has been its amazing ability to solve problems. At places like Rice 
and Yale, kids working for their professors are going to create the next 
industry. For me, molecular electronics is not a frightening thing. It's an 
exciting thing." 

In 1997’s The Innovator's Dilemma, Harvard business professor Clayton 
Christensen coined the term "disruptive technologies" to describe develop¬ 
ments capable of displacing and even bankrupting established market 
leaders."They call moletronics a disruptive technology," Hasslacher says, 


"but I don't call it that. I call it a predator. Once you've crossed the thresh¬ 
old with a technology this cheap and this powerful, it will eat anything 
else out there in a few years, changing the whole nature of the game." 

In the basement of Reed's physics building, Yale postdoc Jim Klemic 
strikes a more conciliatory note."Transistors didn't put mechanical switch 
companies out of business," he explains."There are plenty of switches for 
high-current applications that transistors can't handle, like for the voltages 
and currents that turn on lamps in a room." 

His point is that it's silly, perhaps even ignorant, to talk about mole¬ 
tronics replacing silicon in five or ten years. Similarly, Christensen points 
out that upstarts usually find a foothold either in low-performance, low- 
cost areas or by providing functionality beyond the reach of previous 
technologies. 

Right now, moletronics researchers are just trying to get the new tech¬ 
nology to act like silicon.They explain moletronics to laypeople by describ¬ 
ing it as a replacement for current computing hardware. But listen more 
closely and you can hear a more subtle message. Grown men with million- 
dollar labs get tongue-tied, and with gleams in their eyes they tell you 
they're not exactly sure what these molecules are capable of. When I press 
several of them, a stunning future begins to take shape. 

Mallouk foresees an era of hybridization, where conventional silicon 
lithography will be used to create templates for moletronic devices. Imag¬ 
ine, for instance, an nth-generation Pentium ringed by molecular DRAM. 

"These things are small enough that you could stir them into paint and 
cover a wall with them," Kuekes says."There's a significant software prob¬ 
lem in getting this paint to communicate and self-organize," he adds, but 
the possibility isn't far-fetched. 

"Airplanes crash, right? Black boxes, right? Well, why have only one black 
box?" Klemic wonders."Why not embed black boxes throughout the skin of 
the plane? You pick up a piece of paint, that's a black box." 

"You'll have enough memory to do augmented reality," Hasslacher 
predicts."We're also coming very quickly to the intersection of molecular 
systems and biology, to sensors that interrogate the body. For doctors, this 
could be invaluable." 

Tour refuses to predict what kinds of devices his wondrous molecules 
might bring forth, preferring to stay focused on pure science. But he brags 
about chemistry's potential to forever evade Moore's second law. 

"We've got to stop thinking like the silicon people," he says."Our chem¬ 
istry is too rich. I change just one group on this molecule and booml The 
whole molecular orbital changes and you open up an entirely new type of 
device.Then I put a tiny little group onto there, and boom] The whole thing 
changes again." 

With each boom, more carbon dioxide escapes Tour's body than incom¬ 
ing oxygen can replace. It's as if he has to expel air to make room for big¬ 
ger ideas. A minute later he's breathless again. 

"Look," he says, catching up with himself."If you get people together 
who are passionate about something, you can make anything happen. You 
just do it." 

Spending several days with Jim Tour in Houston, I begin to see this as 
his personal slogan:"You just do it."There are many other factors at work 
- science, money, research, collaboration, luck - but it is Tour's sheer force 
of will, a patent refusal to fail, that will carry molecular electronics into 
our lives. 

Tour inhales, pauses, then begins again:"You just push it.This is what we 
are going to do. We're going to make this happen."* ■ ■ 
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If you were to hop in your car today and driue 1,500 I’ll tell you what it wouldn’t be: a me-too company. Copying somebody else’s 
miles to start an ecommerce company, what would it be? strategy does not work on the Internet. You need to have a twist. 


Such as? 

An overwhelmingly strong customer value proposition - something that 
improves the thing it’s replacing by a factor of 10. When we started Amazon 
.com, one of our factors of 10 was selection. Another was inventory terms. 

Does it have to be measurable, like the two examples you 

just gaue? 

I don’t know. I think it’s easier to fool yourself if it’s not measurable, but I 
also think that many of the best ideas are going to be not just 10 times better 
but infinitely better - qualitatively, not just quantitatively better. 

One of the new cliches is that all the best ideas are taken. 

For two years, people have been telling me that everything that could be 
invented has been invented. This is insane. People get trapped within bound¬ 
aries, looking at these ideas like socks.com, where they sell only socks, and 
then knee-high-socks.com, where they sell only knee-highs. They get into that 
mode and they say, “Gosh, doesn’t that prove that all the good ideas are taken?” 
No, it just proves that people think inside the box. Look at Napster - this guy 
is in his dorm room, one person with no funding, a little bit of software, and 
he launches this thing and nine months later the music industry is petrified. 
Think what that implies about the power of an idea to change the world. 

How many more people like that are there? 

I always say there’ll be thousands of winners. I believe it. People who think 
otherwise think the Internet is small. The Internet is big. It’s still Day One. 

In many people’s eyes, VCs have gone from creatiue 
catalysts to trend chasers. 

The number of good ideas has increased, but the amount of capital to fund 
them has increased faster. And VCs don’t get paid to take risks. If they could 
make the same return without taking risks, it would be a breach of their 
fiduciary obligations to their shareholders not to do so. But this isn’t new. We 
saw this happen before with disk drives - the VCs overfunded that industry. 

While other good ideas get underfunded? 

Almost certainly. 

Are the capital markets getting any better at 
predicting success? 

I was a huge believer in the efficient market hypothesis - that the market as a 
whole is smarter than any single participant - when I graduated from college. 
Then I went to work for D. E. Shaw, and it blew me away. I was, like, wait a 
second: The hypothesis is clearly wrong - or rather, it is mostly right but it is 
actually not right. I had a complete reversal. Now my opinion is that it is not 
impossible to make excess returns - it’s just really, really hard. 

What about luck? 

Clearly, it’s a factor. There are successful people who are just lucky in their 
investments and successful people who would have done well no matter 
what. How do you distinguish the lucky investors from the Warren Buffetts 
and the David Shaws? It’s mathematically impossible to tell the two apart. 

You have to do it by understanding the people and their strategies and blah, 
blah, blah. But the longer the period of time they are successful, the easier 
it is to differentiate: The number of people who can be lucky for a year is 
large; the number of people who can be lucky for five years is smaller, but 
it’s still pretty big. The number of people who can be lucky for 30 years, like 
Warren Buffett, is really small. 

How much of a role has luck played in Amazon’s trajectory? 

Huge. Huge. I believe that all startup companies need a huge amount of luck. 

What were some of your early breaks? 

They’re too numerous to enumerate, but hiring Shel Kaphan [Amazon’s first 
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employee and CTO] was one. And being stupid was very, very lucky. For 
example, everybody we talked to said, “Don’t launch with a million titles, 
launch with 300,000.” We had no idea how hard it would be to sort all those 
titles, and in our blissful ignorance we went ahead and did it. I can tell you 
in retrospect all our early advantages came from those extra 700,000 titles. 
That’s what impressed people. If we had started with 300,000 titles, we 
wouldn’t have succeeded. 

You didn’t listen to these strategic geniuses. But we should have - that’s the point. 

What will Amazon look like in fiue years? A place where you can buy anything and everything. And if that’s your goal, 

you better have a tactic to accomplish it, a partnership strategy. For us, it’s 
thousands of partners of all sizes and business models. That’s what we’re try¬ 
ing to do - within the context of being Earth’s most customer-centric company. 

Are there any role models for Amazon? The model is Sony. Sony had an early mission to make Japan known for quality. 

Not to make Sony known for quality - it was bigger than that. This was right 
after World War II, when Japan was synonymous with low quality. And Sony 
did it - an amazing feat. What we want to do is not just have Amazon.com 
known for customer service and customer experience, but to raise the world¬ 
wide bar on these things. I think we can do it, but it’s a 20-year kind of goal. 


Sony CEO Nobuyuki Idei said recently that success for his 
company depends on the ability to relinquish traditional 
notions of control. Is Amazon out of control? 


What do you do when you see that a zShop has 

the lower price? 

Could you get Amazoned? 


I think in some ways it is. For example, we don’t control what customers say 
about our products. One of the best ways to provide value to customers is by 
utilizing the organic forces that the Internet makes possible - if you set up 
the infrastructure properly, millions of people can collaborate - but some of 
these notions are very uncomfortable inside a company, in the same way that 
Idei-san is saying out of control. You can also build a better customer experi¬ 
ence by partnering with thousands of slightly uncontrollable partners. For 
instance, the zShops [Amazon’s specialty retail sites] sometimes get used to 
compete against us. I am constantly finding toys on our site that a zShop is also 
selling, sometimes at a lower price. If you are used to having very strong con¬ 
trol, that is a terrifying notion. But I really believe you can build a more robust 
company if you give up a bit of that control in this organic marketplace. 

We would try to match that price. If we’re going to sell something, we should 
be selling it at a competitive price - or we should just stop selling it. 

Of course. I don’t claim Amazon.com is a lasting company yet. I claim we’re in 
a leadership position and have the resources and the team to build a lasting 
company. 


Are there going to be other Amazons? There may be one or two others, just like there are one or two other Wal- 

Marts. There’s Target and Kmart; Target is kicking butt, doing great, so there 
are likely to be a few, not many, pursuing this particular strategy. But there 
are going to be a lot of strategies, and thousands of big winners. You’re going 
to have at least twice as many big winners online as in the physical world, 
because new business models are possible. 

What’s the life span of a strategy? There’s no rest for the weary, if that’s what you mean. Even the most durable 

competitive advantages fade with time if you don’t replace them with new 
advantages. There has never been any company I know of where that hasn’t 
been true. One of the best durable advantages is a good consumer brand. 
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Yet one could argue that Amazon undercuts its brand by 
elevating the importance of price - that brand loyalty and 
price sensitivity are not a long-term marriage. 


What can't you do and keep your reputation? 


Has the ongoing controversy over Amazon’s “1-Click” 
patent hurt your reputation? 


What’s your take on the Patent Office’s approach 

to software? 


Still, you’ve been criticized for using the “1-Click” 

patent offensively- 


Maybe software shouldn’t be patentable at all. 

So, blame the patent examiners. 


Would you get into that business? 


What are the three smartest things you’ve done in the 

past 12 months? 

OK, what’s the single most interesting thing 

that’s happened? 


History has shown this to be true. Some of the most persistent companies 
are those with the strongest consumer brands, like Coca-Cola. 

We’re known for competitive prices, I agree. That’s very important online. 
But we’re also known for great customer experience and great customer 
service. If your brand is based exclusively on price, you’re in a fragile posi¬ 
tion, but if your brand is about great prices and great service and great 
selection, that is a much better position. There are a lot of different ways to 
construct a brand. I believe brands that stand for abstract concepts are more 
durable and more robust than brands that stand for something more con¬ 
crete. A company’s brand is a lot like a person’s reputation. I would like our 
reputation to be that we start with the customer and work backward. 

We can’t do ordinary things in ordinary ways. We get advised by various peo¬ 
ple to open physical stores - they tell us, “It’s a great brand name and people 
will flock to the store.” I always ask, “What would be innovative about that 
experience? What is your idea about how we would revolutionize the physical 
shopping experience?” If we can’t do that, then I don’t want our brand on it. 

If you look at our inbound email, the patent issue is not at the top of the list 
of things generating customer response. The biggest issue is that we adver¬ 
tised on the Howard Stern show. We got thousands and thousands of letters 
and emails from consumers who can’t believe we would advertise on the 
Howard Stern show. People heard the ad, but I don’t think it influenced their 
shopping behavior in the way we were hoping! 

There really is a problem with software business-method patents, and I don’t 
think it’s a small problem. But I’m not going to put Amazon.com at a unilateral 
disadvantage. That’s out of the question. 

Patents are not intended for defensive purposes only. The intent of the system 
is to give innovators a window to recoup their research and development costs 
- 20 years from the date of filing or 17 years from the date of issue, whichever 
is longer. A period of 17 or 20 years, in my opinion, is excessive for software; 
it should be 3 to 5 years. So one of the problems with the patent system - and 
this is a very hard problem to solve - is that it’s one-size-fits-all. 

You can make that argument. I personally don’t make that argument. 

It’s not their fault. It’s Rule 56’s fault. [US patent rule 1.56 requires filing com¬ 
panies to list prior art - if they find it. The rule, many feel, rewards willful 
ignorance.] Rule 56 needs to require companies to search. If companies are 
required to search, people will build tools to make it possible for them to do so. 

If you have some spare time and would like to be the CEO of a company, 
come on over and we’ll talk. Actually, I have offered to help fund a prior-art 
database, on a very hands-off basis. Just to get it started. [See Bezos’ open 
letter at www.amazon.com/patents.] 

That’s a very hard question - and not because it’s such a long list! It’s a hard 
question because it’s such a short list. 

Becoming a father. But if you had asked me a couple months ago, I’d have 
said getting to know Oprah Winfrey. She is the most inspiring person I’ve 
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Does Oprah use Amazon? 
What haue you learned lately about management? 


Sounds like a bureaucracy. 


OK, so process is good. What about communication? 


So, in the perfect organization there’d be 
no need to communicate? 


How do you prevent the creep of bureaucracy? 


How many people do you personally interview these days? 


Some people think Amazon has had its day - that soon 
there won’t be any need for online retail outlets because 
personal agents will connect the consumer to the 
distributor. And it’ll be the branded agents that matter. 


ever met. She invited me to come speak to the business school class she 
teaches at Kellogg. Then I was on the show and talked to her some more. 

On camera and off, she’s exactly the same.. Now that I really understand her, 

I can see that she is all about empowerment: Live your life, use your life. 
These are things that she really, really believes. It’s the perfect fit of person 
and job. Looking at the number of people she affects in a positive way, she’d 
have my vote for the person doing the most good in the US right now. 

Yes, she does - I taught her. How could she be on the Internet without that skill? 

That you need a strong planning process. That as you grow, the management 
process needs to be less ad hoc and more formal. 

It sounds like it, but it’s not. In a bureaucracy people mindlessly follow rules 
instead of thinking on their own. But a strong planning process is actually very 
empowering and allows for decentralization because everybody is moving in 
the same direction. Even from the beginning we’ve had a very formal hiring 
process. You need process for anything that’s repetitive because you don’t want 
to have to reinvent the wheel every time. There is a very widespread mis¬ 
understanding about process: People believe that all process is bad. 

Well, people think communication is good. But communication is not a fun¬ 
damental good - it’s a necessary evil. The goal in organizing a company 
should be to reduce the amount of communication needed. Every minute 
spent communicating with your peers inside a company is a minute not 
spent improving the customer’s experience. This is a hard thing to explain, 
and people get it wrong all the time. The reason communication ends up 
being incredibly important is that it’s impossible to organize perfectly inside 
a company - so you need a ton of communication to compensate for the 
imperfections inherent in the organizational structure. 

Exactly. I go overboard when I talk about it and then everybody thinks I’m 
just crazy. You don’t strive for more communication. You strive for less and 
then recognize your limitations and communicate around them. You can tell 
where organizational structure is broken by looking at where the most com¬ 
munication is happening. 

If you ever get ahold of the magic bullet, call me. I believe the biggest factor 
is the people. There are people who like to think and people who like to fol¬ 
low rules. You need both; you need diversity in a company. But you really 
need a critical mass of people who will only tolerate good process. What 
happens is that 10 or 15 percent of the people will tip the company one way 
or the other. If you end up with your influences being nonbureaucratic, 
the rest of the company will tip that way. So you try to select for that in the 
interview cycle. 

I still spend a significant amount of my time on recruiting, but except for the 
most senior positions I’m involved only after we’ve already decided we really 
want this person and understand how we can fit this person into the company. 
We’ve been able to raise the bar. I wouldn’t get hired at Amazon.com today. 

Interesting theory. What’s the difference between Amazon.com and a personal 
agent? Interesting question. Personally, I don’t see one. Our core job is to 
help people make purchases, and we’re investing more in personalization 
than anybody else. You tell me. ■ ■ ■ 
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Campinas, 


Sao Paulo, 
Brazil 


New York City 


Boston 


Virginia 


Raleigh-Durham-Chapel Hill, 
North Carolina 


Montreal 


Austin, Texas 


Chicago 


Santa Fe, 
New Mexico 


Salt Lake City, 


Albuquerque, 
New Mexico 


Los Angeles 


Seattle 


Silicon Valley, 
California 


San Francisco 


The Valley is the future of technology. The Valley is contagious: Self- 
styled Silicon Prairies and Telecom Valleys that once offered little more 
than grand ambition and clever name play (see "Silicon Envy," Wired 
6.09, page 136) are coming into their own. High tech hubs now dot the 
globe, serving as outposts for big-brand corporations, generators of 
homegrown companies, and incubators for emerging industries like 
ecommerce, mobile communications, and biotechnology. Some are more 
successful than others in mimicking the original, some just cutting their 
teeth, but all the tech districts on this map and detailed in the following 
pages are worth watching. Wired consulted local sources in government, 
industry, and the media to find the 46 locations that matter most in the 
new digital geography. We rated each zone from 1 to 4 according to the 
factors that make the Valley a stronghold: the ability of area universities 
and research facilities to train skilled workers or develop new technologies; 
the presence of established companies and multinationals to provide 
expertise and economic stability; the population's entrepreneurial drive 
to start new ventures; and the availability of venture capital to ensure 
that the ideas make it to market.These ratings add up to a range of scores, 
from a 4 for the fledgling El Ghazala, Tunisia, to a 16 for the still-on-top 
Silicon Valley .-JenniferHillner 
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Baden-Wiirttemberg, Germany 

Export giants like DaimlerChrysler call 
EC this southwestern state home, but 
vc 2 after being hit hard in the early 1990s 
by a downturn in the global automo¬ 
tive market, Baden-Wurttemberg's been racing to diversify. Local 
officials now play up the region's Mittelstand, or small companies, 
and both private and public sectors are trying to encourage the 
state's 9 universities, 39 polytechnics, 38 research institutes, and 
3 research centers to rev up the economy with new technologies. 
The fact that IT enterprises can cherry-pick skilled labor from 
the region's old-guard German and multinational companies - 
including Porsche, SAP, Sony, HP, and IBM - is an added incentive. 
The state is no stranger to innovation (9,700 patent applications 
were filed here in 1998, the most in Germany), but factors like 
high tax rates and an inflexible labor system (wages are negoti¬ 
ated industrywide) continue to hobble new ventures. 


Austin, Texas 


UR 3 


EC 


VC 2 


Hardware remains the Texas capital's core tech 
trade, led by Dell, the world's second-largest PC 
manufacturer. Motorola, IBM, and integrated-circuit 
maker AMD are also among the top 10 employers, 
and Hewlett-Packard recently moved its number-two 1C facility here. But 
beyond the heap of printers, monitors, storage devices, and circuit boards being 
produced, Austin has become a multimedia hub. Gaming f/x house Digital Anvil, 
Ultimo Online creator Origin Systems, and digital design agency frog are among 
the 430 multimedia outfits based here.Telecom is also gaining ground via 
Lucent, voice/data transporter Tellabs, and wireless equipment maker Cwill 
Telecommunications. For future innovation, look to University of Texas profs, 
who can now invest in or own the rights to tech they develop. 
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Albuquerque, New Mexico 

New Mexico boasts more PhDs per 
capita than any other state in the US, 
many drawn to Albuquerque by the 
variety of research facilities within 
a 20-minute drive of the city. (Others head 60 miles northeast 
to Santa Fe - see page 268.) Sandia National Laboratories is best 
known for engineering design work in the nuclear weapons 
industry; the Air Force Phillips Laboratory specializes in lasers and 
space and missile technology. Local talent has been able to turn 
high-level research into commercially viable products; perceptual 
computing software maker Muse Technologies and compound 
semiconductor developer Emcore were spun out of Sandia.The 
area is also home to one of the world's largest chip fabs, owned 
by Intel and lured here in the '80s in the wake of federal defense 
spending cutbacks. Research into nanomachines and data visual¬ 
ization holds promise, and new work in photonics at Sandia may 
lead to the next revolution: computing at the speed of light. 


UR 


EC 


ST 
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Bangalore, India 


UR 


EC 


ST 


VC 3 


Bangalore earned its 
rep as a tech power¬ 
house because pro¬ 
grammers, originally 
doing weapons development for India's air force, 
were forced by ancient computers to write precise, 
efficient code. When big guns like Microsoft and 
HP went looking for affordable overseas help, 
they found plenty here.Today Bangalore counts 
300-plus tech companies, many of which draw 
workers from the local Indian Institute of Science. 
The city has gotten so tech-heavy that Hyderabad, 
200 miles to the north, is becoming the new "it" 
place for startups. Some of Bangalore's talent has 
emigrated to Silicon Valley and beyond, but many 
return home to keep re-creating Silicon Plateau. 
(See "Boomgalore," Wired 8.03, page 152.) 
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Bavaria, Germany 

Before 1997, the idea 
of investing in a hot 
young company ran 
contrary to German 
notions of stability and pedigree.This, coupled with 
tight restrictions on entering the Frankfurt stock 
exchange, made an IPO nearly impossible for small 
companies. But with the creation of the Neuer 
Markt - an exchange with more relaxed entrance 
rules - everything's changed. EM.TV, a Bavarian 
media company, was among the first to go public 
on the Neuer Markt and now sits at a market cap of 
around $10 billion. Its success has made the climate 
more favorable for unproven companies and 
attracted seed money from VCs like Bayern Kapital 
and banks like LfA Forderbank Bayern. Meanwhile, 
state-sponsored initiatives are spawning university 
research in artificial intelligence, systems technolo¬ 
gies, and microelectronics, and stock options are 
beginning to lure executives away from established 
companies like Staedtler, Siemens, and BMW. 



Boston 



This longtime tech heavyweight, built on the lagging mainframe industry 
4 (remember Wang Computer and DEC?), keeps booming. Now Route 128 is giv- 
VC 4 ing rise to Net-focused edge towns like Waltham and Burlington and spinning 
off development along the newest tech byway, 1-495, which is dotted with tele¬ 
com and optical-networking upstarts.The driving force here, as digitalMASS columnist Steve Ulfelder notes, 
is the "Mass Ave mafia," a reference to the inhabitants of the Harvard-MIT corridor. Boston has the highest 
concentration of research centers, engineers, scientists, and researchers in the country - an intellectual 
ground zero that's fed by 65 colleges and universities and generates the most patents per capita in the US. 
Venture backers are taking a liberal turn away from their reticent Yankee past: Funding reached $3 billion 
in 1999, second only to Silicon Valley. Harvard Business School grads have begun monthly networking 
presentations called Roundone to capitalize on their ideas. And the city's Big Dig project will put several 
miles of highway underground, freeing up more space for startups. 

Cambridge, England 

Cambridge University's Trinity College created England's first 
science park in the '70s. Since then, it has worked hard to partner 
with the business community (more than half the area's tech firms 
have links with the school) and to spin off research ventures. In 
this way, Silicon Fen is much more in tune with the synergistic spirit of Silicon Valley than 
is commerce-driven London. In the last three years, the number of tech firms in Cambridge 
jumped from 400 to more than 1,200, and employment quadrupled. So why hasn't the place 
turned out more billion-dollar companies? (Chip designer ARM and software developer 
Autonomy have recently achieved market caps in the billions, but they have yet to become 
household names.) Some locals say their innovators are more interested in creating smaller, 
more manageable companies than in getting rich, but the real answer may be the British 
aversion to risk capital. Acorn Computers cofounder-turned-venture capitalist Hermann Hauser 
is looking to change that: He's lobbying government and business to loosen up on conserv¬ 
ative funding practices for early-stage tech companies, and he helped lay the groundwork 
for the Cambridge Entrepreneurship Center, a new unit of the university's business school. 
Meanwhile, watch for multimillion-dollar research projects from Microsoft and AT&T, and for 
a wave of Internet and mobile communications startups to bump up the area's credibility. 



Campinas, Brazil 



Network switches and 
cell sites are replacing 
coffee and sugarcane as 
this region's cash crops, 
making Campinas a leader in Brazil's communica¬ 
tions revolution. With the demand for wireless 
set to outstrip terrestrial lines, and data networks 
in need of upgrade, major players can't drop down 
factories fast enough. Nortel, Motorola, and Lucent 
are here, as well as R&D labs like CPqD - a spinoff 
of Telebras,the now-privatized national telephone 
carrier.This city also boasts Unicamp, Brazil's answer 
to MIT, which houses the nation's number-one 
computer science program and churns out future 
digerati who needn't look far for work. A tech-savvy 
city agency, Ciatec, oversees development and 
manages an incubator for startups. 
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The northern region of Belgium, once dominated by agriculture, 
has become one of the most populous and prosperous in Europe, 
thanks to an activist government that mobilized in the 1980s to 
prep for the third industrial revolution. Flanders is now quietly 
building up world-class capabilities in a few key areas. Although its tech economy is dominated 
by small and midsize companies, some large players contribute to the area's success: Inno¬ 
genetics stands tallest among Flanders'27 biotech companies with a $450 million market cap; 
the Interuniversities Microelectronics Center in Leuven is Europe's largest independent micro¬ 
electronics R&D house with a $90 million research budget and 15 spinoff companies; and 
speech-software pioneers Jo Lernout and Pol Hauspie have launched the SAIL Port Flanders 
Language Valley near Ypres to create a cluster of speech, Al, and language tech developers. 


El Ghazala, Tunisia 

High infrastructure costs 
(^ 4 1 have kept the number of 

ST vc 1 Internet users in Africa 

1 dismally low, with the 

exception of South Africa and the northern part of 
the continent. (See Infoporn, page 137.) Take Tunisia: 
Even in remote parts of the country, the Internet 
can be accessed for the price of a local phone call. 
Last year, in a suburb of the capital, Tunis, the gov¬ 
ernment launched the Communications Technology 
Park, which now houses six tech outfits, including 
software startup Cynex and Picosoft, a consulting 
and systems company.To help supply the park's 
workforce,Tunis'Institute of Advanced Business 
Studies has just launched an MBA program in infor¬ 
mation technology and ecommerce. 
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In an attempt to cash in on the high 
tech boom, Chicago is moving from 
brick-and-mortar to click-and-order, 
but the transition is proving slower 
than expected.The Chicago Research & Planning Group, a non¬ 
profit promoting communication between traditional financial 
officers and information service specialists, is spearheading 
partnerships between ivory-tower grayhairs and tech-savvy 
twentysomethings. And divine interVentures, one of 30 VC firms 
that have moved onto the scene, is fronting the cash for some 
of the area's 100 or so dot-coms, including home improvement 
site OurHouse. With a time zone that splits the difference 
between the coasts, O'Hare International just around the corner, 
and more than a dozen strong tech and ecommerce university 
programs nearby, Chicago is well positioned to turn the rust belt 
into the ROM belt. 


Dublin, Ireland 
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Government programs and incentives - including 
new technical colleges, upgrades in communica¬ 
tions infrastructure, and rock-bottom corporate tax 
rates - have been so successful in attracting high 
tech manufacturing (Dell, Gateway, Intel, Microsoft) and fostering the growth 
of telecom and financial services industries that Ireland is now one of Europe's 
most impressive economic success stories. Driven by Dublin plus pockets of 
activity in the west and southwest, Ireland has surpassed the US as the number- 
one software exporter, has the fourth-highest GDP per capita in the EU, and 
enjoys one of the union's lowest unemployment rates (5 percent).The govern¬ 
ment is now promoting "eir-commerce," deregulating telecoms to encourage 
ISP competition, campaigning to get the Irish online, and helping to finance 
broadband infrastructure. Dublin now hosts the 100-acre National Digital Park, 
which aims to become a major European ecommerce hub. While Dublin has its 
share of IT success stories (including Baltimore Technologies, the first home¬ 
grown ebusiness to be listed on Nasdaq), the city knows it still has its work cut 
out for it. At an Internet World Ireland conference last fall, Ireland's minister for 
public enterprise, Mary O'Rourke, warned the audience:"lf you don't do your 
business on the Net, you'll be sidelined." 
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Gauteng, South Africa 

Ninety percent of the continent's Internet users 
UR1 EC 1 live in South Africa, but even in Cape Town, the 

nation's most populous city, tech development is 
sparse.That hasn't stopped South Africans from 
dreaming up their own technological enterprises. In February, the government 
of the northeastern province of Gauteng approved plans to build the Innova¬ 
tion Hub, a tech corridor from Johannesburg to Pretoria. A collaborative project 
between the University of Pretoria and CSIR, a local research and development 
organization promoting the IT industry, the Hub aspires to be an incubator, 
educational center, and administrative base for emerging and established tech 
companies. If all goes as planned, a cross-continental fiber-optic cable project 
called Africa One will be in place just in time for the Hub to go online in 2002. 

Glasgow-Edinburgh, Scotland 

For years, Silicon Glen looked good on paper:The 
50-mile-long corridor between Glasgow and Edin¬ 
burgh is home to scores of leading companies in 
networking (Cisco), hardware (Agilent), telecom 
(Motorola), and biotech (PPL Therapeutics, cocreator of the region's most 
famous offspring, Dolly the cloned sheep).Trouble is, most of these firms are 
imported, and almost all are geared toward manufacturing, earning the Glen 
a reputation for specializing in "screwdriver jobs" rather than startups. More 
troubling, thousands of scientists and engineers graduating from the region's 
13 universities and colleges have been leaving home for more exciting (and 
lucrative) jobs elsewhere. But the area has a plan to counteract this: the Alba 
Centre, a 97-acre campus under construction outside Edinburgh that will be 
devoted to developing the next generation of semiconductors.The complex - 
with Cadence Design Systems as anchor - will offer research facilities to corpo¬ 
rations and the first master's degree in System-on-Chip technology, and will 
emphasize the easy trade of intellectual property, all as part of the Centre's 
efforts to reinvent Silicon Glen as a leader in systems and product design. 




Gauteng satellite towers, links in South Africa's coming Innovation Hub. 


Helsinki 



Helsinki competes with Stockholm for 
the title of high tech capital of Scandi¬ 
navia and wireless capital of the world 
(read: Nokia versus Ericsson). By all 
accounts, though, it's a friendly rivalry."! don't feel any kind of 
real competitiveness," says Henri Grundsten,a counselor at Tekes, 
Finland's national technology agency."Of course, when a leading 
global tech company is looking to establish a center in Scandi¬ 
navia, both Helsinki and Stockholm want to win it." Helsinki 
scored a victory recently when HP decided to build the first of its 
Mobile E-Services Bazaar wireless development centers there.The 
greater metropolitan area - which includes Espoo, home of Nokia 
- is expanding at a remarkable pace, fueled by a flourishing VC 
scene that represents almost 80 percent of Finnish technology 
investment money. Riding the coattails of Nokia are companies 
like Sonera, the state's former telephone monopoly whose Nasdaq 
IPO was one of last year's largest, and iobox, a mobile services 
provider.The city's latest project: Helsinki Arena 2000 [www 
.arenanet.fi), an ambitious attempt to build a 3-D replica of itself 
online; cybervisitors will be able to click on buildings to view the 
services available within. 



Hong Kong 



With the government's blessing and a 64-acre land grant, Richard 
Li - CEO of real estate and broadband conglomerate Pacific Cen¬ 
tury Group and an heir to his father Li Ka-shing's $9 billion estate 
(see "Empire of the Son," Wired 7.05, page 160) - aims to create a 
high-speed telecom hub.The proposed $1.7 billion Cyber-Port will be in Pokfulam,on the west 
edge of Hong Kong Island. Ground won't break until 2001, but six major corporations, including 
IBM and Oracle, have signed on as tenants. Li hopes that with the support of a $100 million 
venture fund and five nearby universities, 100 startups will eventually populate the complex. 
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Hsinchu, Taiwan 



Government funding 
has done wonders for 
the Hsinchu Science 
Park, providing nearly $1 
billion for startups and helping to expand two nearby 
universities that serve as employee training grounds. 
Established in 1980, the park has since become a 
city unto itself, with a governing body to oversee its 
growth and a school system for employees'children. 
Hsinchu is also the testing ground for networking 
technologies developed under the National Infor¬ 
mation Infrastructure program, the government's 
wide-ranging plan to wire all of Taiwan. (See Taipei, 
page 270.) More than 72,000 people, over half of 
them women, are employed by the park's 272 com¬ 
panies; the fastest growth is among optoelectronics 
firms that produce thin-film transistor LCDs and NiH 
batteries. Using Hsinchu as its model,Taiwan is 
building the complementary Tainan Science-based 
Industrial Park on the island's southwestern coast. 



Inchon, South Korea 

Just outside Seoul, in the Songdo area of the port city Inchon, South Korea is 
building a high tech power zone, set to teem with more than 200 software out- 
fits.The government is also upgrading regional infrastructure with an interna¬ 
tional airport, additional highways, and links to the Seoul transit system. Media 
Valley, a public-private partnership, is overseeing the complex's development, and HP, Cisco, and Intel have 
ponied up part of the $833 million startup cost and signed on as tenants. Inchon also has plenty of nearby 
research facilities, and a supply of up-and-coming software engineers from an in-house graduate school 
that's due to open along with the techplex in 2002. 





Israeli entrepreneurs studied the California model 
and made it their own by building on an already 
strong tech economy, establishing VC funds, and 
investing in extensive software R&D. Combine that 
with a workforce well educated in science and engineering and an influx of top 
scientists from the former Soviet Union, and the results are phenomenal. Israel is 
one of the fastest-growing high tech centers in the world, boasting a $99 billion 
economy, managing $1 billion in venture capital last year, and witnessing hun¬ 
dreds of startups in 1999. US investment in Israeli companies is booming. Recent 
big US-lsraeli deals include AOL's $400 million purchase of the ICQ messaging 
service and a multimillion-dollar investment in online shopbot DealTime.com, 
as well as Intel's $1.6 billion acquisition of DSP Communications. Microsoft and 
Cisco are among the giants who have built R&D facilities here along the tech¬ 
centric corridor between Haifa and Tel Aviv. Israeli entrepreneurs are keeping 
their technical brainpower at home and jetting to the US to hire marketing and 
deal-making talent."Everyone wants to hire an American CEO,"says Ido Pollock 
ofTheMarker.com, Israel's version of TheStreet.com."The country is possessed 
- everyone wants to either start their own business or be an angel and fund 
one. It's the entrepreneurial nature of the people; we don't mind taking risks." 


Kuala Lumpur, Malaysia 



In the mid-1990s, Prime Minister Mahathir Mohamad 
dreamed of transforming a strip of land outside 
the Malaysian capital into a superwired city called 
Cyberjaya by the year 2020. Now, just beyond the 
world's tallest buildings in downtown Kuala Lumpur, workers are laying the 
fiber-optic groundwork for an entire Multimedia Super Corridor, a 750-square- 
kilometer tech utopia with Cyberjaya at its core that will offer low-cost infra¬ 
structure and tax breaks to software and multimedia companies. Some of 
Cyberjaya's high tech jobs will be filled by graduates of local Multimedia Uni¬ 
versity, which opened last year. Asia's recession has stalled the project, but that 
hasn't stopped more than 225 companies - including Sun,Telekom Malaysia, 
and Oracle - from investing in the city's development. 
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Kyoto, Japan 



While large Japanese corporations like Hitachi and Toshiba have 
stagnated, Kyoto's 300-plus startups have stayed profitable by 
finding niche markets like instrument design. Gaming giant 
Nintendo calls Kyoto home, and the area is fortified by the 
nearby Kansai Science City and its International Institute for Advanced Studies, which draws 
researchers from around the world. Look next for a citywide broadband network: Keihanna 
Interaction Plaza, the company running Kansai's international research complex, has made 
networking its priority. 



Los Angeles 



After nearly falling off the digital map, LA's in the midst of a revival. 
By leveraging its assets - namely, all the major studios and a slew 
of postproduction and digital f/x houses - the City of Angels has 
become a haven for online content creators (the bulk of which are 
settling close to the entrenched studios on the west side). Disgruntled directors and studio 
heads are running or funding Web companies and shooting digital movies for Net premieres. 
(See "You Oughtta Be in HTML," Wired 8.06, page 184.) An influx of incubators like Bill Gross' 
idealab!, USC's EC 2 , and former Disney exec Jake Winebaum's eCompanies are helping build 
area Internet startups. Almost $2.4 billion of venture funding poured into LA's tech sector last 
year, an increase of 200 percent over 1998. Beyond entertainment, the area hosts a bevy of 
etailers, like eToys, and more than 50 companies on the extended coastline's Biotech Beach. 
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Malmd, Sweden-Copenhagen, Denmark 

Build it and they will come.That's what Denmark and Sweden con- 
EC 3 eluded when they decided to pour hundreds of millions of dollars 
into the creation of a border-spanning biotech powerhouse con¬ 
nected by the new transnational bridge between Copenhagen 
and Malmo, in southern Sweden. And indeed, the self-styled Medicon Valley looks headed for a 
boom.Traditionally hard-to-come-by venture capital is starting to pour in.The Danish gov¬ 
ernment is backing the Business Development Finance fund, which is dumping $300 million 
into the region; the Danes are ponying up another $60 million for the next two years to go 
toward biotech, with the Swedes tossing in an additional $400 million.The sparkling new 
facilities are drawing multinational pharmaceuticals like Pharmacia and Biogen. Soon the 
area will feature five university-based biotech research parks, four near Copenhagen and one 
(the third largest in Europe) across the water in Lund. Not to be overlooked are other sectors 
of Copenhagen's high tech scene, driven by local outfits like Cocom A/S (a broadband access 
company recently acquired by Cisco) and Mondosoft (makers of the MondoSearch engine). 




London 



London is arguably the technology 
capital of Europe.The city is home to 
the EU's largest concentration of Inter¬ 
net companies (UK plays plus the 
regional headquarters of giants AOL, Excite, and Yahoo! are all 
here), as well as pharmaceutical and biotech powerhouses Glaxo 
SmithKIine and AstraZeneca. And it's the leading European recipi¬ 
ent of foreign high tech investment: Recently, Nokia chose the 
city as the regional HQ of its venture capital fund.The amount 
of money raised by new offerings on London's tech-dominated 
Alternative Investment Market rose from $52 million in February 
1997 to $398 million this February.The city's software and ser¬ 
vices firms, with annual revenues of $7.8 billion, alone account for 
almost a third of the UK total.There are white lab coats among the 
suits,too; Sony, Psion, and Nortel all have R&D facilities here.The 
University of London pumps out some 4,500 science and technol¬ 
ogy graduates each year (more than anywhere else in Britain), 
so there's no shortage of skilled labor, though a tight property 
market is driving many startups west to the Thames Valley (see 
page 271). Neither is there a shortage of ideas: Azeem Azhar of 
eSouk.com, a local incubator, says even the city's notoriously talk¬ 
ative taxi drivers have started pitching him their business plans. 



WIRED JULY 2000 


B6Q 





































While Sydney has more successfully corralled the 
multinationals, Melbourne has done the better job 
of hatching homemade firms like Sausage Software, 
one of Australia's largest ecommerce companies. 
There are no fewer than 15 incubators in the area, including Melbourne IT, 
a spinout of Melbourne University that is now traded on the Australian Stock 
Exchange. In its contest with Sydney and, more recently, Queensland to be the 
country's leading tech hub, Melbourne may have the edge due to its universi¬ 
ties' built-in brainpower. Victoria, the southern state that's home to Melbourne, 
turns out 2,700-plus IT graduates a year, the most in the nation. As in Silicon 
Valley, an abundance of Web company billboards here testifies to the power 
of the new economy."Dot-com advertising is growing," says Tom Olsson, man¬ 
ager of Sausage Software's interactive division."Every Australian company is 
looking to go online." 
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Unlike Toronto, a magnet for McLuhanite theorists 
and artists, greater Montreal has its roots in aerospace 
- it's been building jet engines, flight simulators, 
satellites, and electronic components for avionics 
and communications for years, led by Lockheed Martin Canada, Bombardier, and 
BAE Systems. But this area of expertise belies the city's diversity as a tech hub: 
More than 80 percent of the world's animation and special effects software 
comes from locals like Softimage and Discreet Logic. And thanks to renowned 
labs like ClinTrials BioResearch and leading multinationals Bristol-Myers Squibb, 
Pfizer, and BioChem Pharma, the zone is producing important work in biophar¬ 
maceuticals. $587 million in R&D is invested yearly in Montreal's four universities 
and 200-plus research centers, and the city holds the reins on 45 percent of 
Canadian venture capital. Brains and bucks add up to startups like Hyperchip, a 
petabit-routing company developing systems that can handle 1,000 times more 
throughput volume than currently possible. Others, like switch and router outfit 
VIPswitch, are also capitalizing on the fruits of established telecoms (including 
Nortel,Teleglobe, and Ericsson) to take a bite out of the networking pie. 



Three years ago, Silicon Alley was the nickname for 
a handful of businesses inhabiting lofts in down¬ 
town neighborhoods. Now the moniker refers 
broadly to New York City's new media industry, 
which employs more than 140,000 people and generates annual revenues 
of $9.2 billion. Content is king: Among the most visible businesses are financial 
news site TheStreet.com, online women's networks iVillage and Oxygen, cus¬ 
tomized content provider Screaming Media, and metamedia portal lnside.com. 
Still, such companies often generate more buzz than bucks.The lion's share of 
venture capital is being fed to business-to-business ideas or to service outfits 
like Kozmo.com, the one-hour delivery startup that was rewarded with $28 
million in VC money last fall and another $60 million from Amazon.com in 
March. Last year, big chunks of the Alley's $1.5 billion VC total also went to ISP 
Juno, etail service company Online Retail Partners, and e-Steel, an online steel 
exchange. Following the lead of Draper Fisher Jurvetson, California-based incu¬ 
bator idealab! recently opened an office here to compete with local power¬ 
houses like Flatiron Partners and Patricof & Co. 



Oulu, Finli 



The Finns call it the 
"Oulu phenomenon": 
The small, frigid city in 
northern Finland seemed 
to turn into a wireless and electronics powerhouse 
overnight. But the groundwork for Oulu's expansion 
was laid in 1982, when the University of Oulu collab¬ 
orated with the state-owned electronics research 
center and the city government to create a technol¬ 
ogy park, now a public company called Technopolis 
Oulu. Nokia, looking for a place to expand its R&D, 
put a facility here in 1985, and the rest is history. 
With more than 2,000 companies and 4,500-plus 
employees, the park still drives growth in Oulu. It 
remains to be seen whether the remote location 
will ultimately limit its potential, but with the num¬ 
ber of high tech jobs in town expected to jump to 
22,000 by 2006, the Oulu phenomenon continues. 
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Queensland, Australia 


Paris 
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Until a couple of years ago, graduates 
of French universities and grandes 
ecoles headed without hesitation for 
jobs with the well-established corpo¬ 
rations based here. Paris was a center of business and finance, 
not entrepreneurship. Now these grads have an alternative (see 
"Go To: Paris," Wired 8.06, page 155), including portals (Multi- 
Mania, France Telecom's Wanadoo) and free email services (Cara- 
mail). Hundreds of other Net-related startups have emerged, and 
ecommerce and content sites are taking off. Fifty-two percent of 
French venture capital is funneled directly into Paris. Incubators 
like Republic Alley and Tocamak are popping up all over Silicon 
Sentier, in eastern Paris.The suburb of Evry has become a biotech 
hub: Both Genset and Aventis have major genomics research 
centers here, and the first of five planned Genopoles - commercial 
and academic biotech R&D parks - is based in Evry as well. 
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This northeastern state, anchored by Brisbane, has 
spent years in the economic shadow of Sydney and 
Melbourne. But now government money and a 
talent for self-promotion are pushing Queensland's 
Sunshine Coast into Australia's top tech tier. In 1998, the government began 
encouraging infrastructure upgrades and offering incentives and tax breaks. 
This strategy, which includes a plan for regionwide broadband service from 
Boeing and Powertel, has started to pay off: IBM, Electronic Arts, and Compaq 
have established R&D centers here; Linux seller Red Hat is opening its Asia- 
Pacific HQ in Queensland; and Australia's largest software company, Mincom, 
is moving into a new $46 million center in downtown Brisbane. Local startups 
like Legalmart (a financial services portal) and OzeCorp (a B2B firm) are sprout¬ 
ing with aid from a growing VC scene that includes a $37 million development 
fund launched by Australian firm Nanyang. But the region's biggest advantage 
may be its ability to attract and keep high tech workers - including those 
emerging from five local universities with sizable IT programs - with the year- 
round lure of sun and surf. As Bob Hayward, head of Gartner Group's Asia/ 
Pacific division, observes,"Queensland has an enviable lifestyle." 
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Raleigh-Durham-Chapel Hill, North Carolina 

At age 41, the 7,000-acre enclave in the North 
Carolina pinelands known as Research Triangle 
Park is one of the largest and oldest of its kind 
in the US.The points in the triangle are the three 
well-endowed research universities that surround it: North Carolina State, 
Duke, and the University of North Carolina.These institutions conduct more 
than $600 million in R&D a year, so the zone is full of bright ideas and backers 
to fund them.The money (both public and private) spent on tech venture- 
capital deals quadrupled from $250 million in 1997 to $1 billion last year. A 
diverse hub of 136 organizations, the park houses 20 biotech and biopharm 
companies, including Biogen and gene-therapy replacement manufacturer 
Bayer Biotechnology; 22 microelectronic and software companies, IBM and 
Ticketmaster/Citysearch among them; and a host of telecom and networking 
bigwigs, including Ericsson, Cisco, and Nortel.The area's continued success and 
strength lies in the cross-pollination of these diverse clusters. 
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Salt Lake City, Utah 

A case of Olympic fever? Maybe. In readying for the 
2002 Winter Games, Salt Lake City has invested 
heavily in infrastructure upgrades, building a new 
light-rail system to connect the outlying areas and 
downtown, expanding the international airport, and extending the citywide 
fiber-optic backbone. Add to that high employee-retention rates and generous 
tax incentives, and the city becomes a magnet for companies looking to expand 
or relocate (two big-name players, eBay and Intel, have already taken the bait 
with branch offices). Salt Lake also has a good base of bioscience technology 
firms, nearly all of which were formed here rather than transplanted. Brigham 
Young University and the University of Utah - both drivers in local tech innova¬ 
tion - recently spun out digital hearing aid startup Sonic innovations.The area 
also ranks among the top five US centers of software production, with Iomega 
and Novell as anchors. But with venture capital lacking, most of the local soft¬ 
ware and digital media companies aren't indigenous to the Great Salt Lake. 
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San Francisco 

The city's China Basin, Potrero Hill, and 
SoMa districts, collectively dubbed 
Multimedia Gulch, are a reservoir of 
content-rich talent feeding a swarm 
of Internet sites like CNET, Gap.com, Schwab.com, Salon.com, and 
technology-centric mags {Wired included).The area is crawling 
with boutique loft creatives working in more than 500 digital- 
media companies, including sports-adventure site Quokka, the 
recently IPO'd Web design consultancy Organic, and the venture- 
infused digital-animation house Mondo Media. Proximity to the 
Valley has its perks (namely, funding), but the urban jungle has a 
kind of character you can't find further south along Highway 101. 


Santa Fe, New Mexico 



It doesn't have Albuquerque's status as an official US Port of 
Entry, or even regular air service. But despite its isolation, Santa 
Fe is emerging as a center for some important tasks - data 
collection and sorting. (See "Info Mesa," Wired 8.06, page 336.) 
Startups centered around this informatics industry develop software that organizes and 
analyzes mass amounts of raw data. After dabbling in repurposed supercomputing power 
left over from latter-day Manhattan Projects, Los Alamos National Laboratory escapees are 
increasingly heading up these new companies (total LANL licenses have doubled since 1997). 
Bioinformatics - organizing and structuring biological data - is gaining steam here because 
of work at the National Center for Genome Resources. So far, the area lacks any real VC pres¬ 
ence, though; most of the funding for its projects still comes from the government and grants. 



Sao Paulo: financial center, site of Silicon Village, and gateway to South America's largest market, 


Sao Paulo, Brazil 



The southern district of 
Sao Paulo,aka Silicon 
Village, is fast becoming 
a hot spot for players like 
AOL and Microsoft who are looking to get traction 
in Brazil, South America's largest market, with a 
population of 170 million. With at least 10 providers 
of free Web access on hand, and broadband arriving 
this year, competition for eyeballs is fierce. Sao 
Paulo's larger brick-and-mortar retailers learned 
their lessons early and established major presences 
online.The city is Brazil's financial center and home 
to a sizzling stock market of late; now VC firms are 
taking their place among the skyscrapers. GP Inves- 
timentos ($1.3 billion in assets) sees itself as South 
America's CMGI, backing outfits like Submarino, 
which aims to be Amazon's Hispanic counterpart. 


Saxony, Germany 
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The economy of much of eastern 
Germany may be in the doldrums, but 
in Saxony, there's been an upswing 
due to a wave of investment by high 
tech firms clustered around Dresden. Electronics giant Siemens 
pioneered the movement in 1995 with its state-of-the-art Micro¬ 
electronics Center; shortly after, it embarked on the $1 billion 
Semiconductor300 project, a joint venture with Motorola.Tech 
companies in the area now number 420, among them Compaq, 
Mattson, and AMD (which just opened a $1.9 billion chip fab). 
The attractions? First, a skilled workforce that, due to high un¬ 
employment, is willing to work for low wages. (Dresden was 
a Soviet-era computer center whose scientists and engineers 
remain world-class.) Second, a hands-on government that - in 
a region with only modest venture capital - has implemented 
wide-ranging investment incentives for both German and for¬ 
eign investors. Saxony hopes to become a second Bavaria, and 
it's off to a good start. 
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Aircraft giant Boeing historically has 
been the big influence in Seattle, both 
in terms of employees and money 
pumped into the local economy - but 
it was hometown boy Bill Gates who rescued the region when 
the aerospace industry took a downturn. Microsoft put Seattle 
on the world's radar, sparking the creation of 2,500 local software 
firms and turning the port city into a global power center. Real¬ 
Networks, Nintendo, and Amazon.com are other household 
names based here.The University of Washington is the largest 
public-university recipient of federal research funding and plays 
a strong role in supporting local entrepreneurship by licensing 
intellectual property rights to 130 startups and by providing 
back-end research and lab space; in 1981, it helped Immunex, 
now a leader in biopharmaceuticals, get off the ground. With 
Microsoft under siege, more attention may finally go to Seattle's 
solid telecom base (wireless provider Nextel and satellite commu¬ 
nications company Teledesic are HQ'd here), strong commercial 
ties with Asia, and biotech sector. 
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The top 10 growth hot spots. 

Where's the next generation of tech power centers taking root? The Milken Institute 
(■ www.milkeninstitute.org ), a research group that explores the effects of economic, politi¬ 
cal, technological, and regulatory changes, ranked 315 US metropolitan areas according 
to how fast, relative to the national average, their high tech output grew from 1995 to 
1999. Milken researchers looked at the value of goods (such as semiconductors, comput¬ 
ers, and space vehicles) and services (telecommunications, research, testing) produced 
in each area. 

"There's a common story in the numbers," says Ross DeVol,the institute's director of 
regional studies and principal author of the upcoming America's High-Tech Economy: Year 
2000 Update." In the last five years, there's been a lot of growth in computer and data 
processing, telecom services - everything related to the Internet." No surprise there, but 
the final rankings do show a number of unexpected new players. 


Metropolitan Region 

Growth Rate 1995 to 1999 

Output 1999 

-—■ 

Brownsville/Harlingen/San Benito,Texas 

212 % 

$331.0 million 

Portland, Oregon/Vancouver, Washington 

137% 

$13.0 billion 

Eugene/Springfield, Oregon 

127% 

$594.0 million 

Cedar Rapids, Iowa 

120 % 

$3.4 billion 

| San Luis Obispo, California 

111 % 

$395.0 million 

1 La Crosse, Wisconsin/Minnesota 

107% 

$140.0 million 

■ Columbus, Georgia/Alabama 

102 % 

$449.0 million 

I Waterloo/Cedar Falls, Iowa 

95% 

$135.0 million 

P Denver, Colorado 

87% 

$13.0 billion 

4 Lynchburg, Virginia 

86 % 

$610.0 million 

I United States 

40% 

$847.0 billion 

■ 


The Valley is the first and still unparal¬ 
leled home to tech titans, in hardware 
(Apple, Cisco, HP, Intel, Oracle, Sun, 
3Com), software (Adobe, Inktomi, 
Netscape), the Internet (AltaVista, Excite@Home,Yahoo!), and 
etailing (eBay, E*Trade).This, despite greater Santa Clara County's 
high taxes, high rents, and cutthroat labor market. What makes 
the Valley so appealing, and such an innovation generator, is the 
combination of a huge amount of venture capital - more than 
$13.4 billion doled out in 1999, or three times as much as any¬ 
where else in the country - and its R&D infrastructure, which 
includes Stanford, NASA Ames Research Center, and Lawrence 
Berkeley National Laboratory. Seven of the nation's top 15 most 
active VC firms (in terms of total deals) are in the Valley, both big 
guns like Kleiner Perkins Caufield & Byers (64 deals) and Draper 
Fisher Jurvetson ( 66 ), and the high-scoring players such as Accel 
Partners (91), Sequoia Capital (76), and Norwest Venture Partners 
( 74 ).There were 77 Valley IPOs in 1999, an increase of 140 percent 
from 1998, and the most of any zone in the country. 


Top seed Brownsville experienced huge growth in tech production - expanding five 
times faster than the US average - but technology is still a smaller part of the local econ¬ 
omy than is the norm nationwide. (The regions anchored by La Crosse, Columbus, and 
Waterloo have a way to go, too.) 

DeVol considers second-place Portland more significant."lt's more impressive when a 
large metro has growth of this nature," he says/'lt means that technology is very impor¬ 
tant to the local economy."The predominant industry here is electronic components, 
due to the strong presence of Intel and Samsung chip fabs.The manufacture of commu¬ 
nications equipment like routers and switches has risen sharply as well.This diversity in 
production helps to make the prospects for overall growth likelier in Portland than in 
Brownsville, where the tech industry is dominated by one large aircraft-parts supplier. 

Other areas DeVol has his eye on: 

Eugene/Springfield, Oregon:Thanks to low land costs, several large electronic- 
component plants have settled here - and computer manufacturers and data processing 
companies soon followed suit. 

Cedar Rapids, Iowa: Led by Rockwell Collins, area businesses are producing increasing 
numbers of aviation electronics systems for communications, navigation, and surveillance. 

Greater San Luis Obispo, California: Including Atascadero and Paso Robles, this area is 
the new touchdown spot for Bay Area software companies, Web design firms, and com¬ 
puter consulting services looking to reduce the cost of doing business. 

Denver, Colorado:The Mile High City is developing into a western telecom hub, with 
US West leading the way. 

Lynchburg, Virginia:Thriving area health care facilities have catalyzed growth in the 
medical-instruments industry, which has shot up 60 percent each year since 1995. 

- Jennifer Hillner 
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Kista Science Park, which helped make Sweden the leading information economy. 


Sophia Antipolis, France 
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To wean the French Riviera from its dependence 
on tourism, the local and national governments 
launched a plan in the '60s to create a technology 
hub here. In the 70s, they set up a science park 
called Sophia Antipolis in the hills outside of Nice, complete with universities 
and scientific research institutes. Companies like NCR and Digital Equipment 
came calling in the '80s. Now Sophia Antipolis is home to 300 IT companies 
employing 9,000 people from more than 60 countries. An Internet startup 
scene, while still small by Paris standards, is also emerging. But the area's main 
strength lies in telecommunications: It's become a major center for European 
telecom R&D,with both French (France Telecom) and foreign (Philips, Ericsson) 
companies represented.The area is made even more attractive by the presence 
of the European Telecommunications Standards Institute. 
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In this small city-state, taxis are rigged with GPS systems, every 
other home has a personal computer, and most of the more than 
2 3.5 million inhabitants are hooked up to Singapore ONE, the 

world's only nationwide high-speed broadband network.These 
advancements prove that the government's 20-year high tech face-lift has paid off. Hard¬ 
ware, software, and IT industries now rake in more than $7.3 billion, and local stars like voice- 
over-IP firm MediaRing.com and ISP Pacific Internet are beginning to get play off their home 
field. About half of the world's hard disks are made here, and a tech-savvy workforce is 
beginning to spill out of the nation's IT-focused school programs. Not bad economic 
development for a place with no natural resources.The government's tight control of the 
media and other information sources, however, is hindering the growth of Internet startups - 
and may ultimately stall Singapore's transformation into Intelligent Island. 
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Stockholm-Kista, Sweden 

For years, Kista Science Park in north¬ 
ern Stockholm has been Sweden's 
high tech home, with mobile phone 
giant Ericsson playing den mother. 
Ericsson employs 12,000 of the park's 28,000 tech workers and 
dominates wireless R&D - but with research house IDC proclaim¬ 
ing that Sweden has passed the US as the world's leading infor¬ 
mation economy, there's more to the picture. Kista houses more 
than 375 tech companies, including branch offices of multi¬ 
nationals like Intel, Sun, Microsoft, and Orade.The park has 
its own Royal Institute of Technology, whose projected 12,000 
graduates will help handle the industry growth over the next 
10 years. Meanwhile, Stockholm proper has remade itself, and 
is churning out startups with, at last count, $6 billion in venture 
capital. Recently IPO'd Framfab has grown into one of Europe's 
largest Internet consultancies, and young companies like room33, 
a mobile ISP, are leveraging Sweden's success in wireless."Swedes 
are early adopters," says room33 founder and CEO Zaheed Hague. 
"And they're very savvy users." 


Taipei, Taiwan 



Taiwan draws its self-ascribed nick¬ 
name Technology Island mainly from 
the 50-mile stretch of land that runs 
northeast from Hsinchu Science Park 
to Taipei. Home to a slew of electronics companies in the '60s, the 
area had become a major hardware-manufacturing center by the 
'80s. Numerous universities and R&D plants are scattered along 
the stretch as well.Taipei's Nankang Software Park, which opened 
its doors last fall and is due to be completed in 2003, develops 
and incubates software companies - an important bookend to 
the science park, which is working on high-end biomedical and 
optoelectronics companies. With help from companies like 
Microsoft and HP, the Taiwanese government is putting billions 
of dollars into facilities that will accommodate about 100 high 
tech businesses in Nankang alone. 
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Thames Valley, England 





New or expanding tech companies have had little choice but to move out of crowded, 
expensive London and set up shop along the M4 highway running west out of the city 
toward Reading.There's been so much growth that some locals are campaigning against 
further development, nearly defeating Vodafone AirTouch's recent bid to build a new head¬ 
quarters here.The Thames Valley has a skilled workforce and significant job growth, is home to more tech companies 
than Cambridge, has the largest concentration of business parks in the country and scores of R&D facilities, and yet... 
it's more of a buzz magnet than a true innovation hub. Big players like Microsoft, Oracle, and Cisco are on hand, but 
mostly in corporate offices, and a good number of businesses are service providers, light manufacturers, or marketers. 
Oxford University lies in the northern part of the Valley, and while it's trying hard to play catch-up with Cambridge, its 
relationship with nearby companies can't be called symbiotic. London is still the most popular address for dot-coms, but 
as the current Internet frenzy in Britain intensifies - Benchmark and Softbank announced major VC fund infusions tar¬ 
geted at netcos, and Intel will build its first European "server farm" in Reading to help small companies get a leg up on 
ebusiness - watch for the Thames Valley to handle the spillover. 






At the February meeting 
of Tokyo's Bit Valley 
Associations thousand 
tech whiz kids grooved 
to techno beats, exchanged business cards, and 
pitched and pandered to venture capitalists. 

A barometer of Bit Valley's ballooning popularity, 
these networking shindigs recently grew too big 
to be useful, and the organization announced that 
the winter meeting was the last of its kind. Bit Val¬ 
ley is ideally positioned to inject life into Nippon's 
sagging economy. Encompassing a 3-block area in 
Tokyo's Shibuya district, and in the shadow of three 
Tokyo universities that offer ecommerce programs, 
the cybervillage already houses 150 startups. 
Netage, cafeglobe.com, and Cool Online are just 
a few of the companies that have sprouted up, 
providing everything from chat rooms to used-car 
sales. With Japan's Internet usage expected to triple 
in the next year because of the wireless Web explo¬ 
sion, these startups are just the beginning of the 
area's transformation into a silicon powerhouse. 


Ivan Carvalho ( carvalho_ivan@hotmail 
.com): Campinas, Brazil; Sao Paulo, Brazil 
Maureen Foley ( mfoley@wired.com): 
Chicago; El Ghazala,Tunisia; Gauteng, South 
Africa; Kuala Lumpur, Malaysia; Singapore; 
Tokyo 

Jennifer Hillner ( hillner@wired.com ): 
Albuquerque, New Mexico; Austin,Texas; 
Boston; Los Angeles; Montreal; Raleigh- 
Durham-Chapel Hill, North Carolina; Salt 
Lake City, Utah; San Francisco; Santa Fe, 
New Mexico; Seattle; Silicon Valley, 
California; Virginia 

Brad King ( brad_king@wired.com): 
Bangalore, India; Hong Kong; Hsinchu, 
Taiwan; Inchon, South Korea; Kyoto, Japan; 
Taipei,Taiwan 

Chris Moore ( cmoore@wired.com): 
Cambridge, England; Dublin, Ireland; 
Flanders, Belgium; Glasgow-Edinburgh, 
Scotland; Israel; Saxony, Germany; Thames 
Valley, England 

Evan Ratliff ( evan@wired.com ): Helsinki; 
Malmo, Sweden-Copenhagen, Denmark; 
Melbourne, Australia; Oulu, Finland; 
Queensland, Australia; Stockholm-Kista, 
Sweden; Trondheim, Norway 
Hillary Rosner ( hillaryr@interport.net ): 
New York City 

Tom Standage ( tomtom@pobox.com ): 
London 

Jeremiah Steele (jeremiah@wired.com): 
Paris; Sophia Antipolis, France 
Jake Ward (jacob@dnai.com): Baden- 
Wiirttemberg, Germany; Bavaria, Germany 
Thanks: Julie Curtin, vice president of 
Development Counsellors International, and 
her team. 
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This thousand-year-old city of 150,000 on the western Norwegian 
coast may seem an unlikely high tech locus. Yet through the 
combined efforts of the Norwegian University of Science and 
Technology and the Sintef R&D center, the town is spitting out 


20 new companies a year in sectors ranging from automation to telecommunications.The 
biggest impediment for new outfits in 
Trondheim, though, is still hard capi¬ 
tal."There's no legacy of venture capi¬ 
tal in Norway," says Gary Ebersole,a 
VP for Clustra Systems, the Trondheim 
database company that spun out of 
Norwegian telco Telenor and recently 
transplanted to the US. Slowly, that's 
changing as young companies are 
gaining the worldwide presence to 
draw in VC funding. 
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Half the Internet traffic in the US 
chugs through access providers 
AOL, UUNet, and PSINet, all clustered 
outside of Washington, DC, in the 
Reston-Ashburn area. It's not surprising these companies have 
prospered here - the region already had the talent and infra¬ 
structure of an entrenched and powerful telecom industry. 
Having the federal government close by and a state technology 
secretary doesn't hurt either. In addition, the Virginia Economic 
Development Partnership is aggressively recruiting out-of-state 
firms. Since 1995, when Motorola pledged to build a $3 billion 
semiconductor plant in Richmond, 65 companies have expanded 
or relocated there. One snag: Motorola still hasn't broken ground 
on its facility. Residents hope a recently completed $4 million 
biotech research park will help further the local economy.* ■ ■ 
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Sitara Networks is 1st 

to enable e-business networks. 


to move on a hot new market 

to deliver a QoS appliance solution 
Worldwide 

* to integrate bandwidth management 
and caching 

* to intelligently integrate applications 
and networks. 

P QoS solution with a flexible hardware and 
software architecture 

1 to deliver a consistent Quality of Service 
across a wide range of speeds and feeds 

* to deliver a complete and powerful QoS 
solution to the market 

* practical and easy QoS solution 

* to guarantee benefits of product— 
or your money back 


Lafa.networKs.com 


Sitara Networks 
is a hot new mover 
with hot customers 
and partners like— 

Citrix 

Bose 

AOL 

Primus 

Sumitomo 

eGain 

Progress Software 
Data Comm Systems 
Intel 

Data Accessories 
Aristasoft 
Equinox 

Shouldn’t you be associated 
with the industry leader? 


$ Sitara 

Networks™ 

Making Networks Smarter 











e-Puppet Master 

A webtoy nearly cost me my 
job -1 was spending way too 
many billable hours with 
sodaconstructor, a Java app 
that lets you build, edit, and 
animate wireframe creatures. 

After I mastered the controls 
on some of sodaplay.com's 
ready-made models - includ¬ 
ing the pushupullme and 
dirkjiggler -1 made my own 
monster and fleshed it out 
with musdes.Then I altered 
physical constants like gravity 
and friction so I could make it 
roll, walk, and bounce around. 
The real-time response of 
these digital puppets is eerily 
lifelike, but even a nurturing 
personality will be tempted 
to torture them. My favorite 
form of persecution:Turn 
gravity off so your creature 
writhes helplessly in space, 
then quickly crank it up high 
and watch the critter splat. 

Software engineer Ed Burton 
used sodaconstructor to gain 
admittance to Soda, the UK- 
based collective of technolog¬ 
ically inclined artists. Now it's 
one of the hottest listserv 
memes.And with the latest 
site upgrade, it's even better, 
so log in and bug out. 

- Wendy Jackson Hall 


Gene Genius 

You'd be hard-pressed to find a more entertaining cast of characters than the 
"code-cracking" scientists who populate Lily Kay's Who Wrote the Book of Life? 
Everybody who's anybody in the global effort to turn helices into texts makes at 
least a cameo appearance in this dense but engaging cultural history of genomics. 
Physicist/pop-science writer George Gamow begs, borrows, and steals from naval 
cryptanalysis to test his DNA hypotheses; double-helix codiscoverer Francis Crick 
creates the exclusive RNA'Tie Club," where 20 scientists - each with a tie clasp 
representing a particular amino acid - casually collaborate to decrypt the genetic 
code; uber-genius John von Neumann inspires fundamental rethinking of biologi¬ 
cal replication with his mathematical theory of cellular automata. 

Kay's historical narrative explores how the memes of information and coding 
ultimately became dominant organizing principles and metaphors for genetics, 
transforming the rhetoric of research. Biological notions of specificity gave way to 
concepts inspired by Shannon and Weaver's communications theory and Norbert 
Wiener's cybernetics. Computers were called in for pattern-matching.The genetic 
enterprise turned into a community where the "behavior" of RNA, DNA, and pro¬ 
teins were interpreted as exercises in communication. 

From the 1950s on, research in the computational and genetics communities 
consistently intertwined - like a double helix? - and the metaphors surrounding 
DNA - as a "language," as a "book," as an "encyclopedia" - grew increasingly 
colorful and intense. In fact, many scientists - notably Crick - felt the metaphor 
had become the reality: DNA was a code. If nothing else, this stance ensured that 
life sciences would become ever more inter- and multidisciplinary. 

Kay, the author of a mildly controversial history of the Rockefeller Foundation's 
funding of molecular-biology research, clearly revels in the excesses and con¬ 
straints of rhetorical analysis.This is as much a book about language as it is a 
history of one of our most important scientific adventures. Anyone excited by the 
prospect of editing, revising, and rewriting the genomes of living creatures will 
find the issues raised in this book becoming even more relevant over time. 
Though it's sometimes a little tough going, with references to lit-crit pundits and 
tropes running high in places, Book of Life is a thoroughly rewarding read. 

- Michael Schrage 

Who Wrote the Book of Life? A History of the Genetic Code, by Lily E. Kay: $24.95. 
Stanford University Press: www.sup.org. Distributed by Cambridge University Press: 
+1 (8001 872 7423, www.cup.org. 


sodaconstructor: 

www.sodaplay.com. 
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Growing Up Valley 

The moment is ripe. The 
Sunnyvale named in Jeff 
Goodell's nonfiction memoir 
- once a quiet'burb on the 
edge of the US-now lies at 
the center of America's digital 
myth. Perhaps some literary 
lion will come along and 
capture the essence of Silicon 
Valley for our era-as Charles 
Dickens did for his London, 
Saul Bellow for his Chicago. 
Goodell stays closer to home, 
updating age-old plotlines 
with Valley twists. Dad is a 
befuddled, defeated laborer 
who landscapes the gardens 
of Intel chip tycoons. Brother 
is a failed artist who pays for 
his cocaine by playing gigolo 
to the wives of disengaged 
geeks. And alienated Sister 
finds community by following 
Mom into work at a go-go 
company called Apple. 

tf these characters don't 
last long with the reader, it's 
because the interweaving 
strands of their stories are 
too thin.The author is to be 
credited for his unmaudlin 
approach, but his tough-love 
tone also distances the reader 
from his family's psychic pain. 
It's a good start. - David Beers 

Sunnyvale: The Rise and Fall 
of a Silicon Valley Family, by 
Jeff Goodell: $24.95. Villard 
Books: J800) 793 2665, 
www. randomhouse. com. 
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Literary Device 

While Palm pilots boast they've been reading ebooks for years, they'll go 
monochrome-green with envy after one look at Microsoft Reader's rendering 
of type. Now running on the latest Pocket PCs from HP, Compaq, and Casio, and 
coming to notebook and desktop screens soon, Reader is the first realistic step 
toward bringing ebooks to the masses. 

No, the new Pocket PC organizers aren't all that much easier to use than 
the generations of Windows CE devices that came before them; Palm-based 
handhelds still win in the utterly hassle-free category. But if you're a voracious 
ebook reader, Reader makes a Pocket PC worthwhile. 

Using the HP Jornada 545,1 found reading a novel or short story on Pocket 
PC a pleasurable, almost cozy experience. Early one evening, I turned off the 
tube, dimmed the lights, poured a jelly jar of pinot grigio, and dove into Alice in 
Wonderland.Though I like the 545's compact size and flip lid for carrying out of 
the house, the larger Cassiopeia E-115's screen is so much brighter and clearer 
for reading ebooks that I switched to it by Chapter 2.The Reader format can 
look like a good Web page, with photos and lots of white space in the margins, 
mimicking what we like about books and paper. You can highlight words or 
passages in yellow, add notes or virtual bookmarks, and search for any keyword 
in the text. Thirty ebooks, from Machiavelli to Oscar Wilde, are bundled with 
Pocket PC devices, and although there were no contemporary books for sale 
when I set up the machines, Microsoft claims to be inking deals now with major 
publishers. And over the next few months, Microsoft will offer free downloads 
of a reader app that handles text and HTML docs - so that you can read any 
public-domain ebook. 

Make no mistake, these are screens, not pages. Not bad when you're reading 
the bundled novels in the customary linear fashion, but horrible for reading 
nonfiction, like the Reader version of Slate. With a hard-copy magazine, you can 
flip forward and back at will, mindful of invisible reference points for the eye 
and fingertips. Not the case with Reader.The up and down buttons are the only 
way to turn, unless you use the pop-up table of contents to jump around. Either 
way, the second or two of delay between thought and action is just enough to 
discourage anything but straightforward sequential reading. 

The bottom line, however, is that you can forget those dedicated ereaders. 
Pocket PC is the hands-down way to read on the go. - Joe Hutsko 

Jornada 545 Color Pocket PC: $499. Hewlett-Packard: www.hp.com/jornada. 
iPAQ Pocket PC: $499. Compaq: (800) 888 0220, www.compaq.com. Cassiopeia 
E-115: $599. Casio: +1 (973) 361 5400, www.casio.com. 



CONNECTIVITY 


Check In and Log On 

"Do you have high-speed Internet access?"! asked the 
hotel desk clerk at Palo Alto's Crowne Plaza Cabana. 

"As a matter of fact, we're beta-testing a new 
system," he said, handing me a CD-ROM, a floppy, 
some photocopied instructions, and a PCMCIA card 
for my laptop. Yup, it was my lucky day.The hotel's 
new system is based on the Nokia Wireless LAN, an 
Ethernet built around the 802.11 protocol. Base 
stations throughout the grounds allow guests to use 
the wireless card in their room, in the halls, in the 
atrium, in the restaurant, in the conference center 
- even poolside.That freedom is a major upgrade 
since the last time we visited the Cabana. (See "Suite 
Surrender," Wired 7.12, page 112.) 

After a complicated install (the instructions didn't 
match what was on the CD-ROM), I got the software 
working.The wireless network itself behaved flaw¬ 
lessly, but the rest of the high-speed Internet system 
needs some tuning up.The hotel's T1 never achieved 
the rated speed - it felt more like a sluggish DSL 
connection. Meanwhile, the proxy server that man¬ 
aged the billing had a bad habit of logging me out, 
sometimes every 30 minutes. 

For hotels thinking about offering high-speed 
access, wireless is an attractive option. On the down¬ 
side, the hotel requires a $100 deposit for the card 
and offers no service for Macs. Finally, there's the 
distraction factor: When everybody at the next con¬ 
ference has high-speed wireless Internet access, who 
will pay attention to the speakers? - Simson Garfinkel 

Crowne Plaza Cabana wireless Internet access: free 
during beta. Crowne Plaza Cabana Palo Alto: +1 (650) 
857 0787, www.basshotels.com/crowneplaza. 
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urbanbaby.com 

WEB 

Cyber Babe 

Most parenting sites leave me 
cold -1 have a 2-year-old, but 
that doesn't make me a sub¬ 
urban shut-in. Urbanbaby is 
more my speed. Launched by 
a former fashion editor, the 
site has a strong chic-career- 
parent vibe; it's stuffed with 
inspiring interviews with 
moms like writer Tama Jano- 
witzand clothier Nicole Miller. 
Better still, it cuts out the talks 
with stay-at-homes and dads. 

Sure, Urbanbaby's got some 
requisite breast-feeding- 
versus-formula articles, but it 
also has info targeted to my 
home city, Los Angeles. (Six 
other cities, at last count, have 
their own sites too.) I can 
meet neighborhood parents, 
find sales, or shop in the well- 
edited eboutique, where I've 
picked up rarities like a vinyl 
kid-sized rocking chair. 

The Events page really has 
me hooked. Last weekend my 
family hit the gospel brunch 
at the House of Blues, where 
the music kept my daughter 
mesmerized long enough 
for me to savor my chicken 
jambalaya. - Carla Sinclair 

Urbanbaby: 

www. urbanbaby. com. 
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The Ultimate Sight Manager 

Moving from old-fashioned binoculars to the new electronic stabilized models - 
which hold an image steady even when you're bouncing around in the back of a 
truck - is like switching from hissy old cassettes to the clean sound of CDs. 

On a hazy evening under city lights, I took out both the Fujinon Techno-Stabi 
14x40 glasses and a pair of Canon 15x50 IS All Weather specs and pointed each 
pair in turn at the brightest dot in the sky. With both I saw, clear as day, Jupiter 
and its four Galilean moons. Unbelievable! From a moving car, I could read a 
license plate a quarter mile away; without stabilization it would have been a blur. 

Canon and Fujinon each has its own way of keeping the binoculars pointed at 
what you want yet letting you quickly choose a new target. Fujinon has two 
gyroscopic and two piezo-vibration sensors - tiny vibrating crystals that bend 
slightly in response to motion.These responses feed into a microprocessor, which 
judges whether the gyros are detecting normal hand tremor, periodic motion, or 
movement toward a new target.The microprocessor operates motors that move 
the prisms to compensate accordingly. In Canon's model, tiny accelerometers 
direct a vari-angle prism - basically two pieces of glass filled with liquid.This 
flexible prism can redirect light rays to your eye to compensate for motion. 

Both models are rainproof and require batteries, but each has a distinct person¬ 
ality. The Canon simply snaps into operation when you tap a button, while the 
Fujinon takes a fussy two clicks to get going and emits a whirring sound while 
revving into life. The Canon has a tripod mount to keep it steady when the bat¬ 
teries die, a slightly higher power, and a larger objective (front lens) for greater 
brightness. 

But in choosing which of the two to splurge on (and street prices are way 
under list), I went with the Fujinon. While both compensate for small, jittery 
motions equally, the Fujinon corrects larger motions more effectively, and is more 
comfortable for me as an eyeglass wearer. But see for yourself. -Jef Raskin 

15x50 IS All Weather: $2,400. Canon: www.usa.canon.com. Techno-Stabi 14x40: 
$1,800. Fujinon: +1 (9731 633 5600, www.fujinon.co.jp. 



PAUL BARAN 

chair, Com21. 

Ingenious Pursuits: Building the Scientific Revolution , 
by Lisa Jardine."The late-1600s Royal Society gang created 
our scientific revolution, and Jardine covers their history 
with a broad sweep. Her book shows the human interplay 
among giants like Boyle, Hooke, Newton, Halley, and Wren 
through little-known and surprising stories. For example, 
how Greenwich Observatory started as a military project - 
its funding came from the sale of surplus gunpowder.They 
built it using bricks from a fort and lead from an old gate¬ 
house, on land lopped off a gun-practice range. She writes 
like Daniel J. Boorstin: great storytelling, with enough foot¬ 
notes to believe she probably got it right." 



MARC CANTER 

chair, Broadband Mechanics. 

The French Laundry Cookbook, by Thomas Keller. 

"I used to work as a chef, so I can't cook for less than eight 
or ten people and don't follow recipes.These recipes are 
over the top - I'm more likely to call my mother and say, 
'How do you make that brisket?' But this is incredibly 
produced, incredibly photographed, a coffee-table book 
that says food is as important as art. And I love French food. 
I have the book on my desk, and I look at it to get my mind 
off the nerdy stuff. It's a meditative experience, which is 
what books are for." 
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With a Visteon interior your car can 
take you virtually anywhere. Visit the 
Tokyo office on the way home from 
your office. Check the stock market 
on your way to the supermarket. 

Get the latest sports scores or even 
directions to that new seafood place. 
Visteon connects you to whatever 
you need the moment you need it. 
Our in-dash personal computer lets 
you access your e-mail, the Internet 
and soon, even your Palm™ organizer. 
Beyond that, Visteon connects you 


to turn-by-turn navigation help — 
delivered verbally and visually — and 
emergency roadside assistance, at the 
touch-of-a-button. Its Superintegrated ™ 
technology that works together 
seamlessly and safely — because all 
of it can be controlled via the worlds 
most advanced voice technology. To see 
how we help keep you connected, visit 
visteon.com or call 1 800 VISTEON. 
We’re taking vehicles farther than you 
ever thought possible. 


Visteon Voice 
Technology™ keeps 
you connected 
with information , 
navigation and 
safety systems Superintegrated into your interior. 


■M Visteon 

; • 

See the possibilities '" 


Automotive Systems 
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ALVIN YOUNGBLOOD HART 
Start With the Soul 

(Hannibal/Rykodisc) 

Departing from his acoustic- 
based blues albums, Hart tries 
on R&B with a cover of the 
Cornelius Brothers and Sister 
Rose's "Treat Her Like a Lady," 
vibes rock'n'roll,and dips into 
country with "Cowboy Boots." 
Start With the Soul won't sit 
well with blues purists, but it 
remains a powerful and artfully 
written collection of guitar- 
driven tunes. - Philip van Vleck 



KINA 

Kina (DreamWorks) 

Kina Cosper, onetime member of girl-group 
Brownstone, comes into her own on this impres¬ 
sive debut. With a stirringly soulful voice and 
top-notch production values, Kina artfully mines 
a melange of Des'ree, Dionne Farris, and Alanis 
Morissette, hitting that coveted vein where R&B 
meets pop-rock. She's got songs for every emo¬ 
tional state, from the you're-gonna-pay"Girl 
From the Gutter," which builds to a crescendo 
of sing-along venting, to the heart-in-hand "Still 
Here," swirling with Lilithy yearning. Kina is the 
ideal summer album: Expect to cruise the warm 
nights with the windows wide open, warbling 
along with every damn song. - Beth Johnson 



STEPHEN SCOTT 

New Music for Bowed Piano (New Albion) 
Stephen Scott's compositions aren't played by 
striking the piano's keys. His ensemble uses 
tongue depressors fitted with horsehair to 
stroke a grand's exposed strings for short notes, 
and pulls rosined nylon fishing line beneath the 
strings for long tones. Each of the 10 musicians 
can play only one note at a time, so the melodies 
and rhythms are created collectively as per¬ 
formers toss notes back and forth. Scott's mini¬ 
malist music, with its repetitive staccatos and 
sustained drones, is well suited to the grand's 
sonorities. Unavailable since its 1984 vinyl release, 
the disc is a wild euphonic hybrid of accordion, 
string, and synthesizer. - Dean Suzuki 



FUNKSTORUNG 
Appetite for Disctruction (!K 7) 

From its title to its fractured 
beats, Disctruction is a study in 
off-kilter grace. Artsy German 
boys Michael Fakesch and Chris 
DeLuca make post-electro 
beats for interpretive break 
dancing by combining tough, 
skittering riffs with beautiful 
melodies and vocalists like 
Carin (a dead ringer for Siouxsie 
Sioux on NyQuil). And when 
rapper Triple H battles a groove 
on "Sounds Like a Breakrecord," 
the album becomes perversely 
funky Pat Blashill 




AMON TOBIN 

Supermodified (Ninja Tune) 
Dabbling in moody electronic 
blues,Tobin rarely stays there 
for long. Instead, he marries a 
broad variety of sounds to his 
jazz inclinations, as on "Golfer 
vrs. Boxer," where he brightens 
up drum and bass by sampling 
live percussion, and on "Precur¬ 
sor," with its wagging, frenetic 
beat box jangling against angu¬ 
lar jazz discourses.Tracks like 
these prove that despite the 
down-tempo dogma,Tobin's 
forte is bringing the noise. 

- Jon Caramanica 



LOOPER 

The Geometrid (Sub Pop) 

Born out of an Exploding Plastic Inevitable-style 
multimedia event, Looper is the brainchild of 
former Belle and Sebastian bassist Stuart David. 
With techno beats, synthetic melodies, and 
spoken-word musings, The Geometrid is a far cry 
from straitlaced chamber pop.The album kicks 
off with "Mondo 77," a squelched bass line 
brokered by a groovable breakbeat and sped- 
up vocals.The pace then tempers with the lo-fi 
shoe-shuffling of "These Things." By using 
flutes, xylophones, and maracas,then matching 
a modem's whine to a drumbeat on "Modem 
Song," Looper acknowledges both its organic 
roots and the sonic future. - Adrienne Day 



STEVE EARLE 

Transcendental Blues (E-Squared/Artemis) 
Earle's music is ordinarily tagged country; I'd call 
it plugged-in folk with a southern twang and a 
backbeat - a characterization that still doesn't 
do justice to the Texas-raised singer-songwriter's 
restless eclecticism. In 14 years, Earle has released 
albums of country, rock, and bluegrass. Transcen¬ 
dental Blues accelerates this genre-hopping 
with songs in each of these styles plus Revolver- 
era Beatles pop and traditional Irish folk, as on 
"The Galway Girl," which rollicks along to fiddle, 
accordion, and sloppy-but-happy drumming. 
Constant throughout are the 45-year-old's 
scratchy voice, pugnaciousness, and insistence 
on bare-bones production. — 7o/?y 5c/7e/'/??c7/7 



XTC 

Wasp Star (Apple Venus 
Volume 2) (TVT/ldea) 

An antidote for pop's collective 
sugar coma, Wasp Star bursts 
with the quirky hooks and 
unpretentious melodies ("You 
and the Clouds") perfected 
by Andy Partridge and Colin 
Moulding over their 20-plus- 
year career (think 1982's 
English Settlement). An ideal 
complement to the more com¬ 
plex Volume 7, Wasp Star is 
straight-up pop,from a band 
whose talent reaches beyond 
its members' keen sense of 
fashion. - Dwight Fenton 
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Rock concerts. Fashion shows. Keynote speeches. However you use it, streaming 
media is the future of the internet. And with the acquisition of Live on Line, now 
no one can deliver it like Digital Island. 


More than just streaming, Digital Island's transactive multimedia capabilities include 
everything from promotion of web-based events and fully scalable production, to 
syndication to multiple sites, and a proprietary process for seamless ad insertion. 
All of which brings in more viewers — and drives more revenue. 


It’s just one more part of Digital Island’s Global e-Business Delivery Network: 
integrated hosting, network, application and content delivery services, all in one. 
To guarantee a fast, locally-relevant experience anywhere in the world. And help 
your e-business to crank up the volume. 


Digital Island 

e-Business without Limits 
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HARDWARE 


Juke Jerk 

The Siren, a tricked-out 
superjukebox, brings music, 
3-D videogames, news, and 
financial updates to your 
barstool via a Web connec¬ 
tion. It even lets you groove 
to a favorite tune, then buy 
the CD with a credit card at 
the touch of a screen. 

About 100 preselected 
albums are stored on the 
internal hard drive, and are 
searchable by artist, song, 
and genre. Weirdly, the titles 
are arranged alphabetically 
by artists'to names -the 
Beatles are listed under! 
This is the first clue that 
what must've looked cool as 
a prototype sketch at maker 
Ecast's offices would be a 
disappointment at the corner 
bar. In an environment where 
hand-eye coordination can 
be questionable to begin 
with, the Siren's touchscreen 
responds sluggishly, if at all, 
to commands. And after the 
free happy hour clam strips, 
you'll find the screen an 
even less appealing interface. 
- Tom McNichol 

Siren Entertainment System: 
song and game prices 
depend on location. 

Ecast: www.ecastinc.com. 
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The Pleasures of Urban Decay 

Cartoonist Ben Katchor relishes the details of big-city life, dissecting storefronts, 
all-night coffee shops, and merchandise districts until they take on a mystic aura. 

In his latest collection, Julius Knipl, Real Estate Photographer: The Beauty Supply 
District, Katchor's characters are defined by the urban minutiae that obsess them. 
One man compulsively calculates the velocity of tap water and seeks compatriots 
for water-drinking rituals. Another arranges sightseeing tours of the oldest continually 
vacant storefront in America. 

The lone exception to this detail-oriented cast is Julius Knipl, a middle-aged 
everyman who is barely discernible amid the city's potato-shaped populace. Knipl 
spends the majority of his time doing nothing more than listening to the bizarre, 
impassioned monologues of his acquaintances. 

Reducing his title character to a bystander is just one way Katchor subverts 
the obvious; he structures the book toward the same end. The bulk of Beauty 
Supply District consists of reprints of cartoons published between 1994 and 1999. 
He places the title story, the book's longest single section, in the final 24 pages - 
upsetting the relationship between main event and afterthought. 

Katchor's storytelling style reflects the market where he made his name: 
alternative weeklies whose urban readers tend to appreciate absurdism and non¬ 
linear storytelling. So it's not surprising that Knipl never visits the Beauty Supply 
District. He does, however, attend a concert with former district denizens, at which 
the music is produced by a mechanical tongue lapping at bowls of cream.There 
he accidentally inseminates the woman sitting in front of him. Later, he eats 
olives from a jar that was designed in the district, though he never realizes this. 

I finally came to understand, through the strip's series of flashbacks and 
digressions, that this defunct neighborhood existed for a reason: Artists and 
designers visited when they were struggling with their craft, and the wise old 
shopkeepers helped them restore aesthetic balance to their work. 

Katchor uses gray wash and irregular black lines to create a smudged, decrepit 
universe, a world that belongs in the remainder bin. After reading Beauty Supply 
District, I found myself noticing phrases on street signs and in old storefronts that 
had that self-contradictory, Knipl-like quality. Katchor's characters are right: You 
can find meaning in a world of factory seconds. - Maurice Martin 

Julius Knipl, Real Estate Photographer: The Beauty Supply District , by Ben Katchor: 
$22. Pantheon Books: (8001 726 0600, www.pantheonbooks.com. 
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HARDWARE 

DVD Without Borders 

OK, you're finally buying a DVD player, but which one? 
Pioneer? Lame! Toshiba? So 1999! Those in the know 
- or those who troll DVD forums late at night - will 
tell you that the Apex Digital AD-600A is where it's 
at.This low-cost DVD player blows the competition 
away. 

Sure, it plays DVDs - even "troublesome" ones like 
The Matrix - without problems. And while most 
players choke on burn-it-yourself rewritable CDs 
(CD-Rs) and video CDs (VCDs), the Apex Digital gladly 
accepts them - and will play discs filled with your 
downloaded MP3 songs or MPEG video. All this 
makes it the perfect companion to a computer with 
a high-speed connection and a CD-R burner. 

Depending on where you buy it, your Apex may 
even have secret features. While the manufacturer 
claims to have removed the extras on new models, 
it's likely that a used Apex player for sale on the Net 
has a "loopholes" menu, which declares "You should 
not be here." It's accessible only to those who are 
willing to hunt around the Net a bit for instructions. 
Once you get to the loopholes menu, you can make 
nonmanufacturer-suggested modifications to pro¬ 
gramming features like Region coding, to view a DVD 
made in any part of the world. Imagine the look on 
your friend's face when you kick back and play the 
unedited UK version of Eyes Wide Shut from the com¬ 
fort of your stateside apartment. Another bonus: You 
can disable Macrovision, which protects against 
copying onto VHS. 

Word on the street is that, despite units flying off 
the shelves, nobody has encountered an Apex that 
can't be hacked. But even without the secret menus, 
the Apex is the most digitally versatile disc player 
ever to hit the consumer market. -JackSzwergold 

AD-600A: $229. Apex Digital: +1 [909) 930 1239. 
Distributed by Future Shop: www.futureshop.com. 
































Double espresso or the new economy? 


Ask for a prospectus, which you should read carefully before investing. 
It outlines fees and expenses as well as the risks of investing in technology 
and telecommunications companies and smaller companies, which include 
volatility and the potential difficulty of selling these stocks during market 
downturns. The index and the fund’s portfolio include foreign companies, 
which involve political, economic, currency and volatility risks. Actual per¬ 
formance of the fund will differ from that of the index, as the fund bears 
advisory fees and other operating expenses, commissions and taxes. Wired® 
is a registered trademark of Advance Magazine Publishers, Inc. Advance 
Magazine Publishers makes no warranty, including no express or implied war¬ 
ranties of merchantability or fitness for a particular purpose, to any person or 
entity that makes use of the Wired Index™ as to the results obtained or any 
data included therein. First Fund Distributors, Inc., Phoenix, AZ. 


What gets you wired? 

If you’re excited about the shift to a digital, networked 
world, you’re ready for the new economy-one where 
industry is fueled more by ideas than machines, and 
people work with their brains, not their hands. 

Guinness Flight Wired Index™ Fund 

Take advantage of this investment opportunity with 
Guinness Flight Wired Index Fund, managed to track 
the performance of Wired® magazine’s Wired Index. 

Contact us for a free research report, The New Blue Chips: 
Forget the Dow , Here Comes the New Economy, and 
a prospectus for Guinness Flight Wired Index Fund. 

1-800-915-6565 ext. 850 www.gffunds.com/850 
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RELEASE: JULY 


Java Talk 

The average office phone is just a dumb terminal. It can do 
things like forward, conference, and distribute voicemail 
only because it's hardwired to an expensive brain hidden 
on company property. But utility closets will soon be swap¬ 
ping Centrex for Cisco to support Pingtel's xpressa, a Java- 
powered smart appliance that replaces the PBX with PC 
wiring.The programmable phone runs services like voice- 
mail, call logs, and address books over IP, and at full band¬ 
width, its stereo sound exceeds CD quality. 

Voice-over-IP phone sessions are peer-to-peer, so there's 
no central phone provider - but they do require an IP/PSTN 
gateway to translate between Internet packets and the 
existing phone system.These gateways cost hundreds of 
thousands of dollars, but companies don't need to buy their 
own:They can subscribe to hosted PBX services from outside 
providers. BellSouth, for example, will roll out hosted PBX 
services for enterprises later this year.The Bellcos, though, 
will face stiff competition from hungrier, Net-savvy startups 
that don't depend on captive customers. Anyone who 
springs for an IP/PSTN gateway can parcel out its band¬ 
width to small-scale VoIP users, like offices or individuals. 

The xpressa's internal Java engine, built on the VxWorks 
OS, also gives home users a chance to play along.They can 
download their choice of Net-enabled applications, from 
serious-business call managers to sound-effect rings. 
Twisted-pair functions like *69 will seem like tin cans and 
string in the wake of personalized online directories, calen¬ 
dars, and call-handling assistants. And click-to-dial buttons 
will start popping up on Web sites ("Click here to talk to me 
now, big spender!"). 

Pingtel is giving away free xpressa phones and service 
during June's JavaOne conference, aiming to grow a Palm¬ 
like developer community.The programmable VoIP phone 
does more than just mimic traditional phones: It will let us 
distribute and process sound as easily as we now handle 
text. - Paul Boutin 

Pingtel: +1 [781) 938 5306, www.pingtel.com. 



RELEASE: SIMMER 



Out of the Box Office 

Now fans of the opera, Cirque du Soleil, and base¬ 
ball can simply pay online, print barcoded tickets 
at home, and show up - no USPS, no Will Call, 
no waiting.Ticketmaster is also testing entrance 
gates that let you "beam" virtual tix via infrared- 
enabled handhelds. A live person will still be on 
hand to confiscate bottles and weapons. 

-Jeremy Baumann 


Ticketmaster: www. ticketmaster. com. 



RELEASE: SUMMER 


Open, Sez Me 

Clicks-and-mortar comes home with Aladn, an 
adaptive network that uses power lines to run 
appliances across the house or across the Internet. 
The $895 package of semi-autonomous controllers 
includes four light switches, one thermostat, and 
one outlet, and Aladn will soon add TV controls 
and other AV toys. It smokes old-school systems 
on price, performance, and security, and trumps 
the long-promised setups from big boys like 
Microsoft and Philips. - Cory Doctorow 

Sage Systems: (800) 585 7006, 
www.aladn.com. 



RELEASE: JUNE 

Voice of Urban America 


Want more urban culture news than Puffy's latest 
antics? Peep Volume.com. On this HBO-funded site, 
"news and entertainment" means original report¬ 
ing by a staff that hails from The New York Times , 
The Village Voice , and ABC News. Memo to NetNoir 
and AKA.com: Let's get serious.- Jamila Daniel 

Volume.com: www.volume.com. 



RELEASE: JUil 

Balls to the Wind 

How fast is that paintball flying? Viewloader's 
Vlocity measures speed straight from the barrel of 
the gun so you can crank it right up to the safety 
barrier, 300 fps - then keep it there when tem¬ 
perature and air pressure conditions change.The 
$59.95 attachment uses infrared sensors to give 
readings anywhere - all the better to draw a bead 
on the other team as they line up at the bulky 
conventional field chronograph station. - Bill Mills 

Viewloader: (877) 877 4263, 
www. viewloader. com. 
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Managing a network is so demanding. Your network needs to be reliable and available. And it needs to be running 365 days a year, 24 hours a 
day. How do you effectively manage a network without spending every waking moment with it? You contact Comdisco Network Services. 
It will mean reliability for your network and relief for you. www.comdisco.com. 1-800-764-8866. Delivering the promise of technology. 






FILM 


Buck Stops Here 

In the confrontational indie 
tradition that stretches back 
to Godard, Chuck & Buck is an 
unflinching look at blind love 
and homoerotic denial. Direc¬ 
tor Miguel Arteta (1997's Star 
Maps ) saturates this all-digital 
feature with the color and the 
trauma of the family snap¬ 
shots that flutter at the film's 
heart. Distilled to one scene, 
you hear Buck asking his 
preschool playmate Chuck, 
now a slick LA record exec, if 
his showbiz life isn't just one 
more game of make-believe. 
It's uncomfortable to watch 
Buck (played by screenwriter 
Michael White) trying to 
rekindle his sex-charged rela¬ 
tionship with Chuck, then 
inadvertently stalking him. 
Arteta provokes the audience 
into bracing for any number 
of cliches-Will Buck lose it? 

Is there a gay-bashing scene? 
- but the cliches never come. 

A big-budget director in a 
traditional studio might have 
turned Chuck & Buck into an 
"edgy"sexual-obsession flick, 
but in Arteta's hands it's an 
unsentimental examination 
of whether it's possible to 
become an adult without 
becoming a We.-PatBlashill 

Chuck & Buck: opens July 14. 
Distributed by Artisan Enter¬ 
tainment: www. artisan 
entertainment, com. 
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HARDWARE 


Blaupunkt's Lost and Found 

I'd rather be lost in the music than lost in New Jersey. Blaupunkt's TravelPilot 
RNS 149 CD receiver lets me accomplish the first while helping me avoid the 
second. Like the company's colorful car receiver, the Nevada, this model uses 
the unique DigiCeiver tuner, which digitizes radio signals at input and decodes 
them in the digital domain. It also plays CDs and controls an optional disc 
changer. But slip a CD-ROM map into the slot and enter a destination, and it 
turns into the best car navigation system I've yet seen. 

A big (272 by 174 inch) display uses lines and arrows to let you know at a 
glance what street you're on, what your next turn will be, and about how far 
the turn is from your destination. (There's no map display, however.) Better yet, 
a soft female voice warns you about approaching turns and tells you just when 
to take them.The TravelPilot, which uses GPS supplemented with a gyro¬ 
compass and speed and backup sensors, knew where I was within a car length; 
other navigation systems I've tried were off by half a block or more. Like all 
good systems, the TravelPilot recalculated my route if I missed or shrugged off 
one of its directions; unlike others, it could ask me where the congestion or 
roadblock was on my route and make better decisions about a detour. It also 
displayed the angle of most turns closer to reality, rather than showing them 
all as 90 degrees. 

The routes it picked weren't always as good as a local cabbie could have 
given me, but the Blaupunkt got me almost anyplace I wanted to go reason¬ 
ably quickly.The local-map disc had one bug: While it knew when I was driving 
on Route 22 (the main drag in New Jersey), it couldn't find that road when I 
asked for directions to it. But since Blaupunkt logs customer complaints, that'll 
likely be fixed on the next disc. 

Navigating didn't interfere with listening to the radio or the CD player.The 
TravelPilot even retained some navigational ability when I swapped the map 
disc for a music CD, though operation became slower and less precise. 

I'm not a guy who won't stop for directions, but it's handier having them 
online. My only gripe is TravelPilot's price, which is more than I can afford. Still, 
it's less expensive than most aftermarket navigation systems - and far cheaper 
than the Audis and Mercedes that offer TravelPilot built in. - Ivan Berger 

TravelPilot RNS 149: $1,799.95 with one local-map disc; $225 each for discs 
that cover other parts of the US, Canada, and Europe. Blaupunkt: (800] 950 
2528, www. blaupunkt. com. 
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Contributors 

Jeremy Baumann once owned Jeremy's Cybercafe & Beer 
Haus ( www.jeremy.cx) in Joshua Tree, California. 

David Beers recounted his own Silicon Valley coming-of- 
age in Blue Sky Dream: A Memoir of America's Fall from Grace. 

Ivan Berger ( iberger@home.com) has been an editor at 
Audio Magazine, Popular Electronics, and Popular Mechanics. 

Pat Blashill ( pblash@interport.net) is a freelance writer. 
He's written for Details, Rolling Stone, and Spin. 

Jon Caramanica {jon@platform.net) lives in New York and 
contributes to The Village Voice, Vibe, and Spin. 

Jamila Daniel has written for The Source, Essence, and The 
Village Voice, among other publications. 

Adrienne Day ( thecurlicue@yahoo.com) lives and writes in 
New York City. 

Cory Doctorow is a finalist for the Campbell Award for 
Best New Science Fiction Writer at this year's Hugo Awards. 

Dwight Fenton is a music critic and writer based in 
San Francisco. 

Simson Garfinkel is the author of Database Nation: 

The Death of Privacy in the 21st Century. 

Wendy Jackson Hall ( wendy@animedium.com ) is a free¬ 
lance writer, consultant, and educator based in Seattle. 

Joe Hutsko is a frequent contributor to The New York Times 
and author of The Deal, a novel about Silicon Valley. 

Beth Johnson ( beth_johnson@ew.com ) is a senior reporter 
at Entertainment Weekly. 

Maurice Martin ( mauricem@patriot.net ) is a freelance 
writer and editor who contributes frequently to Intercom, 
a publication of the Society for Technical Communication. 

Bill Mills is an editor for Paintball magazine and the World 
and Regional Paintball Information Guide (Warpig.com). 

Jef Raskin [www.jefraskin.com), a consultant, created 
the Macintosh computer project at Apple. His new book is 
The Humane Interface. 

Tony Scherman is a writer who has covered music for 
almost 20 years. 

Michael Schrage is codirector of the MIT Media Lab's 
eMarkets initiative and author of Serious Play: How the 
World's Best Companies Simulate to Innovate. 

Carla Sinclair is a freelance writer living in Los Angeles. 

Dean Suzuki teaches music history at San Francisco State 
University and is a programmer at KPFA in Berkeley. 

Jack Szwergold ( jack@royaljournal.com) is webmaster for 
The Onion ( www.theonion.com ) and spends his free time as 
a webmaster for Royal Journal ( www.royaljournal.com ). 

Philip van Vleck [pvv@bellsouth.net) covers pop music 
and theater for The Durham Herald-Sun. 
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INTRODUCING 
NEW ADRENUINE 
STRENGTH SURE 



NEW SURE ADVANTAGE. NOTHING KEEPS YOU DRIER 

THE TOUGHER IT GETS, THE TOUGHER IT GETS. 


© Procter & Gamble 2000 





BEST 


Great stuff - tested and approved in our top-secret labs. 


500 Volt-Amp UPS Systems Motorcycle Helmets Stereo Minisystems 



Pulsar ellipse 500 

FIRST CLASS: 


D~M5 

FIRST CLASS: 


FIRST CLASS: 


RX-7RR4 


APC Back-UPS Pro 500 USB 

Designed for blackouts, not campouts, uninterruptible 
power supply systems prevent the bowel-loosening fear 
of lost files that strikes when the circuits blow. Models 
storing 500 volt-amps, like American Power Conversion's 
Back-UPS Pro 500 USB, hold enough charge to cover most 
desktops. APC's tower of power has seven plugs up top - 
four for backup and three for surge protection - and 
software that automatically shuts down PCs and Macs via 
USB port. With the Back-UPS backing them up, our test PC 
and 15-inch monitor performed unplugged for 21 minutes. 
Back-UPS Pro 500 USB: $199. APC: (800) 800 4272, 
www.apcc.com. 


Arai RX-7RR4 

Looking to safeguard your intellectual capital? Time to 
spring for Arai's swoopy RX-7RR4, an info-age racing 
lid that's ready for the local interstate. Like all topflight 
helmets, it's DOT- and Snell-certified, but this one keeps 
you looking and feeling ultracool: A diffuser up top sucks 
in fresh air, which travels through interior channels and 
out five exit vents - making the RX-7RR4 one of the 
most thermally radiant units ever. Inside the lightweight 
fiberglass composite shell, swappable cheek pads and 
a supersoft liner make for a mug-hugging custom fit. 
RX-7RR4: $595.95-702. Arai: (800) 766 2724, 
www. araiamericas. com. 


Linn Classik 

All-in-one stereo minisystems pack great sound in small 
places, hassle-free. Some audiophile manufacturers snub 
the compact category, but not Linn - its crystal-dear 
Classik fuses top-notch electronics with high-end design 
tricks like short signal paths. The main unit has a CD player 
and a 150-watt amplifier/tuner with 99 radio station 
presets. The speakers, which can take additional inputs 
(like from a TV), use the same ceramic-domed tweeters 
that go into Linn's $9,995-a-pair Keltiks. 

Linn Classik with Tukan speakers: $2,745. Linn: (888) 671 
5466, www.linn.co.uk. 


BUSINESS CLASS: BUSINESS CLASS: 

MGE Pulsar ellipse 500 Shoei Syncrotec 


BUSINESS CLASS: 

Denon D-M5 


MGE's pretty Pulsar ellipse offers first-rate features at 
a midrange price. Its four backup and two surge-protect 
plugs are a bit hard to reach, but the unit has a wiring- 
fault indicator, user-replaceable battery, alarm, and 
remaining-time display, just like the upmarket competi¬ 
tion. The Pulsar ellipse kept our PC and monitor humming 
along for 20 minutes, and its drivers gracefully shut down 
Unix and Linux machines as well as Windows and Mac via 
either serial port or USB, depending on the model. 

Pulsar ellipse 500: $169. MGE UPS Systems: (800) 523 0142, 
www.mgeups.com. 


Finally, complete head protection for bikers who live 
to eat and run. At the push of a button, the entire front 
of Shoei's Syncrotec - not just the visor - flips up to 
transform the full-faced crash helmet into an open-faced 
feedbag port. You can enjoy quick drinks, snacks, and 
roadside conversations without shouting through pad¬ 
ding. Snapped shut, the generously vented and beauti¬ 
fully finished fiberglass hard hat is as solid, quiet, and 
watertight as any one-piece unit. 

Syncrotec: $431.99-443.99. Shoei Safety Helmet: +1 (909) 
520 0500, www.shoei.com. 


Mass-market minisystems often use cheapie "house 
brand" speakers that contribute little more than a 
matching finish. But Denon tapped UK-based Mission 
Electronics to produce its loudspeakers, and the result 
is 60 watts of rich, realistic audio. The D-M5 has a three- 
disc CD changer, and its AM/FM tuner has 40 presets 
and displays Radio Data System (RDS) text - program 
genre, et cetera - from a growing number of stations 
worldwide. 

D-M5: $599. Denon: +1 (973) 396 0810, www.del.denon.com. 



CUACH: 

Tripp Lite Internet Office 500 

Tripp Lite's UPS has three backup and three surge-protect 
plugs, and software that runs auto-shutdowns for Mac, 
Windows, and Unix machines via serial line. The Internet 
Office 500 ran our test setup for 10 minutes, not as long 
as the others despite its identical power-capacity spec. 
Still, that's more than enough time for the system to 
save and get out when it's tripped by the flow of cur¬ 
rent events. 

Internet Office 500: $99.99. Tripp Lite: +1 (773) 869 1234, 
www.tripplite.com. 


COACH: 

HJC LT-12 

By matching established brands feature-for-feature at 
half the cost, relative newcomer HJC has become the top 
seller in the helmet biz. Its ultralight LT-12 outvents and 
outcools many higher-priced brain buckets and beats 
them all at reducing wind noise. Without compromising 
on safety, the HJC cuts costs with its cheaper finish and 
less luxurious and flexible fit. 

HJC LT-12: $199.99-229.99. Helmet House: (800) 421 7247, 
www. hjchelmets. com. 


COACH: 

Aiwa XR-M33 

Your really small small-office is no longer too tiny for 
a little workplace harmony, thanks to Aiwa's ultra mini 
XR-M33. The footprints of the main unit and each speaker 
measure just 6*A inches wide and less than 10 inches 
deep, but the system puts out 30 watts of great sound - 
aided by QSound virtual-surround processing. The main 
component hosts a cassette deck as well as a CD player 
and a 32-preset AM/FM tuner. 

XR-M33: $200. Aiwa: (800) 289 2492, www.aiwa.com. 
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THIS TIME, 

IT'S 



PERSONAL 



It's Via Video™ from Polycom.® The world's first business-quality video communications appliance for your PC. 

Get crisp, lifelike video and crystal-clear audio through your PC's USB connection. You're only a mouse-click 
away from talking face to face with customers and colleagues all over the world all for only $599* 


You've got to see it to believe it. Call 1.877.POLYCOM, ext. 2345, or go to www.polycomviavideo.com 
for more information-and register for a chance to win a free DVD player. 





* POLYCOM - 

Visit www.polycomviavideo.com for all the details! 


Audio 


Video 


Streaming 


Network access 


2000 Polycom, Inc. All rights reserved. Polycom and Polycom logo design are registered trademarks and 
ViaVideo is a trademark of Polycom, Inc. in the U.S. and various countries. * Prices valid in U.S. only. 







Now there's a 

Bank 

that understands you better. Someone 

with a 

friendlier way of doing things. See how 

Good 

it feels to be treated like a 



introducing State Farm Bank® 

It's the only bank backed by the company built on Good Neighbor service. And that means a bank with 
great products, competitive rates and convenient Internet and phone access - 24 hours a day. 

To find out how you can Bank with a Good Neighbor™ visit statefarm.com™ or call toll-free 1-877-SF4-BANK today. 


Member 

FDIC 


EQUAL HOUSING 

LENDER 


Bank. 


Available in the U.S. only. 

STATE FARM BANK • HOME OFFICE: B L 0 0 M I N C T 0 N , I L L I N 0 I S 







ILLUSTRATION: BOB DALY 


NEW 


Mutual Funds 

What the Market Will Bare 

You won't find a more secretive priesthood on Wall Street than mutual fund managers, and for 
good reason: When you need to sell 100,000 shares of a single stock in a matter of hours, the 
last thing you want is thousands of scrappy daytraders divining your intentions and dumping 
the stock before you're finished. Consequently, most funds disclose their holdings only once 
a quarter. By contrast, San Francisco-based MetaMarkets.com posts its trades online as they 
happen - putting the "mutual" back into mutual funds. 

MetaMarkets launched its tech-centric OpenFund last August along with a Web site where 
the public can monitor progress. When the managers complete a trade, they post the details 
to a message board. What's more, they gladly accept tips and criticisms from investors. 



OpenFund secures investors'trust - and their advice - by posting its trades on the Net. 

Trades aren't posted until they're completed, so snoopers can't "front-run" and spoil the 
party, according to founders Dave Nadig and Don Luskin. Although a savvy observer might 
catch on to the fund's trading patterns, the street-level perspective that OpenFund's managers 
glean from investors is worth the risk. 

So far, the numbers support OpenFund's premise. In its first eight months, it attracted 
$33 million in assets without any help from advertising or brokerages. As of April 20, it had 
gained 80.3 percent since inception - on a par with other tech-focused funds and well ahead 
of the Nasdaq, which rose 33.0 percent in the same period. 

Success hasn't won MetaMarkets much respect from the industry, though. In a December 
survey of visitors to Morningstar.com, which rates mutual funds, respondents ranked Open- 
Fund as one of the biggest gimmicks of 1999."I don't see a lot of value for investors in watch¬ 
ing it real-time," agrees Russel Kinnel, Morningstar's director of fund analysis.The point of 
investing in a mutual fund, he notes, is to let a professional worry about the day-to-day details. 

But even Kinnel concedes that greater transparency in the mutual fund industry is long 
overdue, and other funds are following MetaMarkets' lead. StockJungle.com launched its three 
funds in November, reporting stock positions daily and soliciting tips. If outfits like these 
continue to attract assets, traditional funds may have little choice but to grin and bare it. 

- Kourosh Karimkhani (kourosh@govworks.com) 

OpenFund: www.openfund.com. 
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eConnect looked like it was going to make lots 
of people rich. The San Pedro, California, com¬ 
pany intoned all the magic words: Internet. 
Wireless. Commerce. Banking. And it had a low 
share price, roughly $1 as listed on the Over 
the Counter Bulletin Board (OTCBB), NASD's 
electronic directory of stocks that aren't traded 
on regional or national exchanges in the US. 

After a few press releases, including one 
announcing a "unique licensing arrangement 
with PalmPilot," eConnect stock shot up more 
than 1,400 percent in a little over a week. 

But when the SEC, acting on a tip, investigated 
the company's claims, it found "no licensing 
arrangement whatsoever." Meanwhile, a Los 
Angeles tree trimmer named Stephen Sayre 
was hyping the stock in official-looking analyst 
recommendations. After he had pocketed $1.4 
million, he blew his cover by giving an inter¬ 
view to Business Wire. In late March, the SEC 
charged both Sayre and eConnect with fraud. 

The eConnect debacle wasn't the first scam 
to arise from the over-the-counter market - 
Wall Street's equivalent of the Wild West, 
where the only thing lighter than trading vol¬ 
ume is regulation. Yet investors are pouring 
money into these obscure companies, which 
are generally too new, too small, or too tight- 
lipped to qualify for an exchange. According to 
a report by analyst Greg Smith of investment 
bank Chase H&Q, the trading volume of stocks 
listed on the OTCBB has risen nearly fourfold in 
the past year - twice the rise in Nasdaq trading 
and eight times last year's increase on the 
New York Stock Exchange."It's driven by retail 
investors," Smith says, "people who are willing 
to take a flier and risk losing all their money." 

But what's driving investors? Blame the Net. 
Over-the-counter stocks are ignored by the 
mainstream financial media, yet they're hot 
topics in chat rooms and on message boards, 
where rags-to-riches stories proliferate and 
self-styled analysts tout their favorites. In the 
absence of other information, just a few kilo¬ 
bytes of ehype can send share prices soaring 

- a fact not lost on con artists who perpetrate 
pump-and-dump schemes complete with fake 
news reports and bogus Web sites bearing 
respected brand names such as Bloomberg 
News. Ultimately, the willingness of investors 
to suspend disbelief is. Smith observes, 

"a natural extension of the bull market." 

- Cory Johnson (cjohnson@thestreet.com) 

Over the Counter Bulletin Board: www.otcbb.com. 
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Peak Performers 


NEW 

Interactiue Education 

SmCI I III !!f 1 tJfJiU 

David Gardner, cofounder of the Motley 
Fool investment-advice empire, recognized 
early on that companies like AOL and eBay 
weren't transient sparks but flash points 
of incipient mass-market explosion. In 
Foolish parlance, they were Rule Breakers. 
With $50,000 he started the Rule Breaker 
Portfolio in 1994; today's roster includes 
Amgen, Amazon, AOL, @Home, Celera, 
eBay, and Starbucks, and the portfolio is 
worth north of $645,000. During the Rule 
Breaker Seminar, a four-week online course 
conducted in March via email and message 
boards, Gardner taught 26,000 investors 
how to discover other companies similarly 
"embedded in the Zeitgeist." 

Gardner's six essential qualities of a 
Rule Breaker: It must be the top dog in an 
emerging industry. Its competitive advan¬ 
tage must be sustainable by way of a strong 
business model. It must exhibit excellent 
stock price appreciation, a convincing 
management team, and household-name 
potential. Finally, it must have been 
declared overvalued in the financial media. 
Beware, though, the Faker Breaker - which 
exhibits most but not all Rule Breaker 
attributes - a balloon with a slow leak. 

Dividing up into 50 groups, each with its 
own message board, students put the semi¬ 
nar's lessons to work, researching, propos¬ 
ing, and defending their own picks. The 
boards buzzed with hundreds of messages 
a day, and the instructor answered ques¬ 
tions directly.'lt was like having an NBA 
stadium full of students listening to one 
person and then breaking up into groups 
to carry on the conversation," Gardner says. 

A clamorous yet provocative conversation. 

By the end of the seminar, students 
had assembled a list of 66 potential Rule 
Breaker stocks, among them the nano¬ 
technologist Nanophase (NANX), B2B soft¬ 
ware developer BEA Systems (BEAS), fuel 
cell pioneer Ballard Power Systems (BLDP), 
and biochip maker Affymetrix (AFFX). 

Which of these companies will have stay¬ 
ing power is any fool's guess; the master 
himself declined to make endorsements. 

The Fool has other courses in the works 
and plans to offer the Rule Breaker semi¬ 
nar again in the future. Priced at only $35, 
it was definitely undervalued. 

- Adam Bresnick (abresnick@aol.com) 

Motley Fool Rule Breaker Online Seminar: 
www.fool.com, seminar@fool.com. 


The Wired Index 


B2C Meets F2F 

In Hollywood, high concept means boiling an idea 
down to its box-office essence. Dinosaur, for exam¬ 
ple, might be pitched as "a ragtag band of prehistoric 
pals join forces to save a world turned upside-down 
- it's Jurassic Park meets The Poseidon Adventurel" 

Dot-commercial pressures have pushed the Web 
biz in a similar direction (think"The Amazon.com of 
[fill in the blank]"). But Wall Street has grown tired of 
high-concept etailing; suddenly, the more virtual the 
idea, the less capital it attracts. Pure plays - retailers 
without inventory, warehouses, or trucks - hit the 
skids when the first product return found its way 
back to an online store, and power started to shift 
from retailers with great Web interfaces to those 
that know how to deal with goods and customers. 

Today's money is on businesses that integrate vir¬ 
tual retailing with physical locations. Customers might 
find a product on the Web, then pick it up 20 minutes 
later at a local outlet. Or order from a wireless site that 


INDEX PERFORMANCE (as of 5/1/00) 



Name 

Since 11/30/95 

Previous 12 Mos. 

YTD 

WIRX 

+461.06% 

+47.78 % 

+7.25 % 

Nasdaq Composite 

+264.49 % 

+51.82% 

1 -5.13% 

Dow Jones Industrials 

+111.53% 

-0.51 % 

-6.64% 


The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 


notifies the store as they enter the parking lot.The 
term clicks and mortar may already be as stale as a 
dino-movie pitch, but the models for optimizing the 
virtual/physical synergy are still embryonic. 

To track their ontogeny, keep an eye on Wired Index 
companies Wal-Mart and Charles Schwab: Each has a 
formidable network of real-world locations. Wal-Mart 
.com functions as an ordinary estore, but it also orga¬ 
nizes local purchases via want lists and email remind¬ 
ers. Schwab's Web site drives traffic to its storefronts 
for personal consultations, and in-store "WebShops" 
teach customers how to go online. According to one 
company rep, whenever Schwab opens an office in 
a new location, Web traffic from that area jumps.The 
key is completing the feedback loop between wire 
and aisle. - Phil Hood (phood@actnet.com) 


The battle between old economic measures and new metrics intensifies with each trading day. Traditionalists 
march under the banners of market cap and cash flow: A good army wins with overwhelming force and sustain¬ 
able resources. The guerrillas of growth, meanwhile, aim to advance with ever expanding revenue and earnings. 

Truce! If a company can pass muster with both sides, it ought to produce enough wealth to go around. 

The image above represents an armistice of sorts, showing companies as cones and filtering for market caps 
over $1 billion (mapped to cone radius) and positive cash flow (cone height), then plotting revenue growth (x- 
axis) against earnings-per-share growth (y-axis). 

It's no surprise to find General Motors standing tall in cash flow. Adobe (ADBE) is on the leading edge of growth 
in earnings per share, as is 3Com (COMS) in revenue. So who's best mixing the x and y factors? Out beyond ORCL, 
CSCO, and DELL, we see Net consultancy Sapient (SAPE), computer-animation powerhouse Pixar (PIXR), and secu¬ 
rity software maker Entrust (ENTU) showing how virtuous virtual can be. - Clem Chambers (clem@on-line.co.uk) 
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2 I&/ Such a wonderful sentiment. You are, 
no doubt, the envy of your peers, if you have any. 
An inspired leader. A pioneer. And yet, is it so 
surprising that the people who work for you don’t 
always share the sentimentP TSlD They want other 
things. Like personal time, vacations, and benefits 
(no, they probably dont really like spending their 
late nights at the office, despite the complimentary 
Chinese food you providef They want to plan 
for their futures. Still, they’re dedicated. And 
they deserve something besides a paycheck. In this 
regard, you’ll be interested to know that now 


there’s a full-featured 401 (k) program that 
you enroll in all by yourself It’s quick. It’s 
easy. It’s inexpensive (there are no commissions 
or distribution feesf And it’s empowered by 
the Principal Financial Group® In fact, more 
employers choose The Principal® for their 401 (k) 
plans than any bank, mutual fund or insurance 
company* Log on to impact40lk.com. 
Your employees will appreciate you and work even 
harder. No matter how long you plan to work. 

©2000 Principal Life Insurance Company, Des Moines, IA 50392. Group 
annuities and other products and services offered through Principal Life 
Insurance Company (The Principal®), its subsidiaries and affiliates. *CFO 
Magazine, April/May 1999, Senior Financial Executive Ranking. 
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tmpact401k.com" 

Empowered by the Principal Financial Group 
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Put Your Company 




It's Easy with 

Microsoft® FrontPage® 
& IMC Online® 




Micros oft Frontpage , the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best support in the business for 
all the features of Frontpage 2000 and Frontpage 98. 

In fact, IMC Online hosts more Frontpage Web sites on 
NT Servers than anyone else in the World! 



• N L I N E 


1 - 800 - 749-1706 (US & Puerto Rico) 


Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


www.imconline.net 

1 - 800 - 749-1706 


©1999 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 












Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 


IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed 

of Internet Information Server 4.0 . The result... 
The fastest Web Sites on the Internet today! 



■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 


Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives r eliability 
that sets the standard in the hosting industry. 

With state of the art monitoring equipment and 
Cisco routers , your site will be up and running 
around the clock . In fact, Cisco Systems is one of 
our valued customers. 

The Features you need, 
at a price you can afford! 


$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's premium quality hosting p l ans 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With su p port for all popular 

develo pmen t to ols. Internet commerce, and 
databases - you get more with IMC Online. 

All at a price you can afford! 


Order your site today! 


Online at www.imconline.net 
email at sales@imconline.net 

1 - 800 - 749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 

Microsoft 


imc 
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*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 

















































































THE POWER PLAN - $19.95 a month 
Your First Month is FREE! NO SET-UP FEE! 

100 MB Disk Storage, 10 GB Transfer Allowance, 20 E-Mail Accounts 

FREE Search Engine Submittal 

Unix or NT, Frontpage 2000, ASP, Perl 


Are You Master of Your Domain? 


Home to as many as 200 websites or a single, powerful dedicated serve 
Cobalt RaQ Servers are the answer to fussy, overpriced “big iron” servers. 

As a Preferred ISP 

IP i - 1 o«Jl Partner of Cobalt (issite 


BUSINESS BUILDER PLAN - $35 a month 

100 MB Disk Storage, 10 GB Transfer Allowance, 20 E-Mail Accounts 
$75 Set Up Fee includes MIVA MERCHANT Software! 


Networks. 


COBALT RaQ 3 - 300 MHZ 


NT DEDICATED HOSTING 


RaQ Pro - $199 a month! 
8.4 GB Hard Drive * 64 MB RAM 
10 IP’s * 50 GB Data Transfer 


NT BUSINESS - $395 a month 
9GB Drive-Ultra2 SCSI, 256 MB RAM 
Intel Pentium 3 600 Processor 
50 GB Data Transfer, 20 IPS 

NT CORPORATE $495 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Intel Pentium 3 600 Processor 
80 GB Data Transfer, 30 IPS 


STOREFRONT PLAN - $35 a month, No Set Up Fee! 

100 MB of Disk Storage, 10 GB Transfer Allowance, 20 E-Mail Accounts 
Use StoreFront 2000 E-Commerce Software to add Full Featured 
E-Commerce to your FrontPage Web! - FREE SSL Access 
ADVANCED NT HOSTING PLAN - $99.95 a month 

200 MB of Disk Storage, 30 GB Transfer Allowance, 40 E-Mail Accounts 
Servers are limited to 20 websites for maximum performance! 

Visual InterDev, ASP, Access, ODBC, Drumbeat, ASP Mail, SAFileup 
Add 50 MB of SQL Storage for just $40 a month 
VIRTUAL HOSTING RESELLER PLAN 
Just 39.95 a month, $29.95 Set Up Fee* 

100 MB of disk storage, 10GB of data transfer, 30 e-mail accounts 
Each of your clients can have their own domain & ip number 

*Your Set Up fee includes your first domain, additional domains have a $14.95 set up fee each 


RaQ Plus - $275 a month! 

20 GB 7200RPM Drive * 128 MB RAM 
20 IP’s * 80 GB Data Transfer 


Power RaQ - $429 a month! 

20 GB 7200RPM Drive * 256 MB RAM 
40 IP’s * 100 GB Data Transfer 


NT ENTERPRISE $800 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Dual intel Pentium 3 600 Processors 
100 GB Data Transfer, 50 IPS 
Call for Custom Quotes to meet 
your Specific Requirements. 


Ask about our Commerce RaQ 
complete E-Commerce Solution & 
our REAL RaQ, streaming media 
solution, starting at just $299! 


Dedicated Hosting Services Include: 


24x7x365 Monitoring • Strictly controlled physical access 
Temperature & humidity controlled environment 
Sophisticated computerized access control system 
Performance, utilization and availability reporting 
Strictly enforced security policies 

UPS power for hosted systems and network equipment * Backup Generator 


Registered Web Presence Provider for Microsoft FrontPage® 2000 
Support for: SQL & Access Database, Visual InterDev, Active Server Pages 
Card Service International Partner CyberCash Enabled Partner 
VeriSign Hosting Partner Thawte Hosting Partner 

Support for: Drumbeat, NetObjects Fusion, Dreamweaver, Go Live 


What Do Our Clients Say? 

“A1 rating on tech support, this would have been a 3 day problem with my old host.” 
“We moved eight dedicated servers to DataPipe, the tech support is the best around, 
responsive and knowledgeable.” “I am VERY IMPRESSED with the speed!” 


Powered By 


’Not only do they answer the phone with a person, they actually have answers!” 


STILL 


SCREAMING FOR SUPPORT? 


Services You Need, 
I backed by a 
j lightning Fast, 


Ro6k Solid Network. 


A Rock Solid, Fully Redundant Network built on Dual OC48 Connections, 
Cisco Routers & Switches, a Gigabit Fiber Optic Infrastructure, featuring 
IBM, HP & Compaq Servers. Utilizing direct access to each of the major 
backbone providers, powered by a unique network infrastructure and 
proprietary routing technology, we can deliver you mission critical speed 
and reliability. Call Toll Free - 877-773-3306, or visit www.datapipe.com 


datapipe.com Call Toll Free 877-773-3306 

II rights reserved, / " 


All products and company names mentioned herein are the trademarks of their respective owners. 


WmSmm 






























Willi Concentric as your partner, It ? $ really easy to do business on the Web, no matter what size 
your business. It starts with the performance of a private, Tier-1 IP network and the reliability of 
four telco-grade data centers. And it's backed by our customer support and network engineering 
staff - available 24 hours a day. Choose one of our shared Web hosting plans starting at just 
$25 a month or let us manage your dedicated Web server. Well keep your hardware running, 

, so your IT staff can focus on mission-critical applications and content, 
i Visit our Web site or calf 1-877-237-5669. What could be easier than that?: 


concentric 

Your Internet Service Partner" 


Microsoft 


Copyright ©2000 Concentric Network Corporation. All rights reserved. Concentric Network Corporation, logo arid tagline are trademarks and/or registered trademarks of 
Concentric Network Corporation. All other products or brand names are trademarks or registered trademarks of their respective companies. 


dedicated access; 


DSL Internet access 


domain name registration; 
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WEB HOSTING THAT EVERYONE 
CAN ONDERSTAND. FROM THE 
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Now supporting Microsoft® Windows® 2000 Server! 


SeggSl Certified 

i Solution Provider 


NetNation 


Communications 


San Diego 
London 
Vancouver 


INNER ^ « 

www.innerhost.com 

1 .888.751 .5272 


Clustered Solutions 
Dedicated Servers 
Shared Servers 






One month free with promo-code: wire-3338 
Toll Free 1 888 277-0000 
International + 1 858 546 8946 
Email sales@netnation.com 


Trust NetNation to keep your Web presence afloat. 


iNNERHOST, an advanced Application Service Provider, 
manages and distributes web-based solutions across 
the Internet. iNNERHOST delivers high-end application 
services to enterprise customers as well as turnkey 
application packages to small and mid-sized businesses. 
Thousands are turning to iNNERHOST to outsource 
their information technology needs. 




www.netnation.com 

Web Hosting | ASP/AIP | E-Commerce | Domain Name Registration 


©2000 NetNation Communications, Inc. All rights reserved. Offers subject to change without notice. NetNation and the NetNation 
logo is a trademark of NetNation Communications, Inc. All other trademarks are properly of their respective owners. 
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{ using advanced 
Microsoft® technology 








































iou want 

a Website? 


We got Websites. 

The #1 experts in Windows® 2000 and UNIX hosting. 

Everyday more companies around the world trust their 
Websites to Interland. Interland is a true Web solutions 
provider offering everything from site design and hosting 
to secure e-commerce solutions and advanced application 
services. With your first call, you'll see the Interland difference 
when you are assigned your own personal Account Manager 
who will help you decide on the solution that's right for 
your business. PC Magazine and Windows NT magazine 
rated Interland #1. Call today and find out why. 



Hosting solutions include: 

@ 30-day unconditional money-back guarantee* 

@ Unlimited e-mail accounts for your Website (POP3, SMTP, 
aliases, auto responders, and forwarding) 

@ Toll-free 24/7 technical support 
@ 100MB of Website storage 

@ Browser-based control of your Website and e-mail 
@ Browser-based statistics and reporting tool 
@ Windows® NT and UNIX Web servers 


@ Database support for MS Access, MS SQL 6.5/7.0, mSQL, 
FoxPro, and more 

@ Active Server Pages, PHP, Cold Fusionf Microsoft® FrontPage® 
Microsoft® Office 2000, Microsoft® Commerce Server, 

SSL Security, PGP encryption, CGI-bin and more 
@ G2 Real Media & Windows Media 
@ Dedicated Web server solutions available 
@ Aggressive Reseller Program 


Best support and pricing in the industry. 



Call Today 800.305.2969 



interland 

We make the Web work for your 


www.inlerland.com • 404.586.9999 • sales@interland.com 

‘Excludes set-up fee. 


©2000 Interland, Inc. All Rights Reserved. 























Full-Service Web Hosting Made Easy! 


All for 

* r™“ v 

Simple & powerful 

E-COMMERCE SERVICES 

from $5/month 

NEW toTopChoice Systems 


TopChoice Systems consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 

We know what you and your web site deserve and that's what we give you! 


Earn up to $25 per new customer! 
Call or visit our site for details 


Every account includes: 

Full T3 Connection to the 
Internet/Redundant Backups 

Full Access Logs with Hourly 
Updates 

Free Registration in up to 
650 Search Engines 

High Performance Servers 
Auto Email Responders 
Virtual FTP Server 
Quick Account Activation 
Great Reseller Program 


■ 150MB of Storage Space 

■ 25 POP Email Accounts & 
Unlimited Aliases 

■ Domain Name Registration or 
Transfer (www.yourname.com) 

■ Free Secure Server Access 

■ Use ofTopChoice Control Panel 

■ Unlimited FTP Access/Updates 

■ JAVA, Shockwave Multimedia 
Audio/Video Support 

■ Unlimited Hits/Transfers 


Microsoft FrontPage98 Extensions 

Personal CGI-Bin & Access to 
"Canned" Scripts (Perl, C, Shell) 

No Hidden Charges 
30-day Money Back Guarantee 


r Top 

Choice 


Also available: 

■ RealAudio & ■ Custom "CGI" 

Video Streaming Programming 

■ SQL and MS Access ■ WindowsNT 
Database Support Hosting 


http://world.topchoice.com 

info@topchoice.com 

I-888-2I9-2III 


We do not host adult sites. 


Your website is unique and so are your needs. Whether you are looking to sell products or services, or have 
your own personal website online, Hostway provides you with a full range of hosting solutions to meet your 
website's current and future needs - Domain parking, email, dedicated hosting, complete e-commerce solutions 
with shopping cart and credit card transaction processing, all backed by our multiple DS3 connections, 99.9% 
uptime and superior 24x7 technical support. 

It's no wonder why Hostway continues to be chosen as a leading provider in webhosting year after year; as a 
Tier 1 provider in webhosting, our goal is to provide you with innovative, easy to use solutions to meet your 
growing needs. So give us a call today and find out why thousands of websites turn to Hostway. 


sales@hostway.com 

promotional uri: 

http://hostway.com/em 


wind, dirt and asphalt 


no stop signs 


this is my website 


www.weekendbiker.com 


no rushhour traffic 


Hosting Packages 
Starting at 


f 3 /month 

200 MB 6 GIG 


Hostway.com 

800.397.2449 

www.hostway.com 


webhosting e-commerce dedicated servers resellers corporate plans 


I If I 


WIRED MAI 


i l 


WEB HOSTING 


9 































Wen Hosting 

Gateway One $12.95/mo. 

• 20 mb 

• 5popS email accounts 

• Frontpage 2000 Extensions 

Gateway Next $26.95/mo. 

• 30 mb 

• 25 pop3 email accounts 

• mySQL, Cold Fusion 

• ActiveServer pages 

Gateway Plus $39.95/mo. 

• 50 mb 

• 25 pop3 email accounts 

• mySQL, Cold Fusion 

• ActiveServer Pages 

• Secure server access 

Gateway Pro $59.95/mo. ! 

• 100 mb 

• 25 pop3 email accounts 

• mySQL, Cold Fusion 

• ActiveServer Pages 

• Secure server access 

• Daily web statistics 


High performance 622 mbps 
connection 

30 day money back guarantee 
Custom cgi directory 
Microsoft Frontpage 2000 
Unlimited FTP access 
Unlimited email aliases 
Unix or Windows NT 
Wholesale traffic charges a 
OC-3 fiber backbone M 


• Daily web statistics m 

• Secure server access I 

• Search engine listing 

• Web design 

• E-commerce 

• Shopping cart 

• Member-login unit 

Other services: 


More than 30,000 domain names 
are being registered each day! 
Longer domain names up to 
L 67 characters now A 
available. 


Starting from $200/mo. 
Dedicated high performance 
Cobalt RaG 3 web server 
OC-3 fiber backbone 
State-of-the-art server facilities 


CGI and database development 
Certified Professionals 

For a free quotation, visit 
www.intergate.net/quote 


Call now: 1 800 453 1286 
Fax 1 800 453 1287 
Email: staff@intergate.net 
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You're registering domain 


names for your customers.... 

...why not make a profit doing it? 


Check out our Registration Service Provider Program 


imu-iriww 


Domain registration for as low as $26.50 annually 

Resellers can track domains easily 

Resell on a commission basis or at a discount 

Renew domains for only $29.00 

Register domains for 1 to 10 years 

* Accredited IOANN Registrar 


Domain Registration 


SOHO and MIS 
Professionals and Purchase 
Decision-Makers 


61% of Wired readers 
are involved in the 
purchase of Internet 
products/services. 

74% of Wired readers 
are MIS/IS/IT 
professionals. 

55% of Wired readers 
plan to start their own 
company. 

74% of Wired readers 
maintain a home office. 


AjomciflLmflwscon .WBbsite Register your Name now! domain 

Visit www.domaindirect.com 

BBHSSi AISOLUTELY NO MONTHLY FEESI 


Wired Market’s Web Hosting advertisers 
are up 71% this year - Make sure your 
Web Hosting service has a presence in this 
exploding marketplace. 

■£;i 1998 Subscriber Study. 1998 Study, 

;Si:pv^ inteliiqucst Business inftuencor Study v!i Q 


"Because people need Names' 


REACH LEADING WEB 
HOSTING PROSPECTS 


S/s • Free Domain name!* (www.youmame.com) 

"§§ • Domain Control Panel 5.1 • Domain Forwarding 
— • Email Services (you@youmame.com) 

iHN Domain Name Management and much more! 


No Domain registry fees for as long as your Personal Identity Account is active. 


Also available: 

Domain Name Parking! 

Free Under Construction Page W * l [ W11 f; 
(Registry fee Only $29.99 per/yr) 
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Your Hosting Solution 

Virtual 
Server 1 

Virtual 
Server 2 

Virtual 
Server 3 

Dedicated 

Servers 

NT Server 

Starter Site 

Disk Space (can be customized) 

110 MB 

215 MB 

500 MB 

Co-location 

100 MB 

20 MB 

Data Transfer 

6 GB 

21 GB 

54 GB 

starting at 
$99.00 

8 GB 

N/A 

Max # of domains you can host 

N/A 

25 

75 

month 

N/A 

N/A 

Base Monthly Server Cost 

$18.95 

$59.95 

$149.95 


$18.95 

$7.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$150.00 

Managed 

N/A 

N/A 

Max. possible cost to you/ month 

$18.95 

$109.95 

$299.95 

solutions 
host 255 

$18.95 

$7.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$1,496.25 

domains & up 

N/A 

N/A 

Your monthly net profit 

N/A 

$388.80 

$1,196.30 

(VST) 

N/A 

N/A 


ECOMMERCE WEB HOSTING 

"AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge 


LINUX 

and 

NT 


Packages Starting at 


Resellers Pay 


$ 2.00 

A Month Per Domain 


$ 7.95 


No Setup Fee If Switching From A Competitor 

Ask About a Month of FREE Hosting 


Rated. # 1 Web Hosting 
Company with RateHosts 


http://www.AITcom.net 

sales@aitcom.net 


Call TOLL FREE 


1 - 800 - 878-4084 


Standard Server Features: 

• FREE Domain Name Registration 

www.yourcompany.com 

• TOLL FREE Technical and Billing Support 

• Dedicated IP Address on VST 

• 99.9% Network Uptime Guaranteed 

• 30 Day Money Back Guarantee 

• 1 Hour Setup Time 

• Application and Ecommerce Hosting 

• Ecommerce Enabled and Ready 

• Secure Credit Card Processing 

• Redundant OC12 & T3 Backbones 

• Redundant Cisco 7000 Series Routers 

• On-Site UPS & Generator Backup 

• Your Own FTP Directory 

• Your Own CGI-BIN 

• Access to all config files 

• Unlimited POP Email Accounts 

• Unlimited Email Forwarding/Aliases 

• Unlimited Email Autoresponders 

• Password Protected Directories 

• Easy to Use Control Panel 

• Online Billing Status 

• Real Time Ticket Support System 

• QuickStats Web Statistics and Log Files 

• Daily Tape Backups/DataVault 

• MS FrontPage®Extensions 

• FREE Marketing Newsletters 

• FREE Park Domains 

• FREE SSL & PGP* 

• FREE CGI/JAVA Libraries 

• FREE AIT Mall Listing & PAL 

• FREE Ushop Webstore / Shopping Cart 

• FREE Guestbook & ChatRoom 

• Telnet Access - SSH Access 

• mSQL Database & ODBC 

• Real Audio/Video capabilities 

• Macromedia' Adobe* NetObjects Fusion® 

• MCPSr CyberCash? Payment Net® 


WEB HOSTING 



FREE 


Domains from $7.99 p.a. 
inc. InterNIC / Registrar fees 


Domain name 
registration 


FREE 

Web Email Account 

FREE 

POP3 Email Account - 
Unlimited Alias 

FREE 

Mail Forwarding 

FREE 

Account Setup 

FREE 

Bandwidth - 
155Mbs Connection 


NEW Real Audio Server 


FREE 

Microsoft Frontpage 
Extensions 


1DOMB Webspace with 
hosting service package plus... 
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Lightweight & portable 
Clear overlay cover for 
insertabie graphics 
Full-flip, interchangeable 
access for up to 10 discs 
& graphics 


mm SAMPLE (US addresses only) 
with $4 s/h to P.0. Box 28398, 

Columbus, OH 43228 or order online at 

www.univenture.com 

Retail distributors call 800.992.8262 
for more information. 


1-800-867-5055 WWW.POWCRSURGe.NeT sflLes@poweRsuRGe.NeT 


WEBHUSTIUI 


UniKeep 


Versatile disc storage with patented 
Safety-sleeve® 


Chief Operating Officer - Multimedia , Asia 
Media Marketing Manager — Multimedia, Asia 

Our client is a major Asian multimedia group with established satellite pay TV and radio broadcasting operations in several countries; and joint 
ventures in other countries formed to launch new broadcasting, multimedia and Internet services. The group has strategic alliances with 
leading software developers and content producers to jointly develop both technology and content to provide satellite-delivered, broadband, 
IP enhanced multimedia and interactive services into homes and businesses over multiple platforms across the Asia Pacific region. 

The group is seeking to fill two senior positions. The first is for a Chief Operating Officer for its digital broadcasting and Internet 
operations. The ideal candidate will have both broadcasting management experience at a senior operational level, as well as hands-on 
experience in developing on-line content out of traditional media products. A marketing background would be beneficial as the 
primary focus of the position is to accelerate the growth of the group’s subscriber base through the provision and promotion of quality 
content and value-added services combined with innovative and effective customer acquisition strategies. Candidates must have a 
passion for new media and have had sufficient exposure to developing technology-related consumer products or services to be able 
to identify new opportunities to market multimedia products across multiple platforms. He/She will be responsible for the day-to-day 
management of the group’s broadcasting and Internet operations to achieve corporate growth targets. 

The second position is for a Media Marketing Manager. This is a new position that has been created due to the bundling opportunities 
that exist across the group s television, radio, print and Internet operations. The appointee will be responsible for optimising airtime 
and sponsorship potential across the four platforms to create new media and branding opportunities for new and existing advertising 
clients; and providing direction and motivation to the specialist sales teams already employed by the company. The development of 
new revenue streams from the introduction of interactive services will be another key task. Candidates must have experience in media 
selling at a very senior level and be able to demonstrate a track record of achieving results through the implementation of creative and 
innovative sales strategies. 

Personal attributes of both appointees will include strong leadership skills, superior analytical and organisational abilities plus the ability to 
communicate effectively at all levels in a multi-cultural environment. 

The positions are based in South-East Asia and will be for an initial contract period of three years. Market competitive salary packages, 
including stock options, housing, car and travel benefits, will be negotiated with the successful candidates to reflect the extensive responsibilities 
of these positions. 

To pursue either of these opportunities, please forward an expression of interest, together with CV to: 


ASPAC Executive Search Pte Ltd 


2 nd Floor, 76 Boat Quay 
Singapore 049864 

E-mail: aes@sg.aspacsearch.com 











































THE COOPER UNION SCHOOL OF ART 

Position: Director, Computer Studio 

The Computer Studio is a lab facility serving the students and faculty of 
The Cooper Union primarily the School of Art. The Director reports to the 


Position Your Company as a 
Leader in Wired Market and 
Increase Your Visibility Among 
Expert Technology Users 


94% of Wired Readers 
are Professional/ 
Managerial. 

55% of Wired Readers 
are MIS/IS/1T 
Professionals 


55% of Wired Readers 
are Web Content 
Designers/Programmers 

74% of Wired Readers 
are College Graduates + 


Wired readers are creative professionals 
and leaders in their field. 


r -Ti- l-'-aSutscnterSJuJy.i lielhquc-si Business .mWenrr-r bi'jdyvSO 




DISTANCE LEARNING CHANNEL 

www.ed-x.com +888/419-0929 


Birmingham, AL 


ACCREDITED 
MEMBER DETC 


Course Descriptions 
Message Boards 
News and Events 
Marketplace 


Creativity - it's part of our grand design. 


At the Creative Services division df CMGI Solutions, a Web 

DEVELOPMENT SUBSIDIARY OF CMGI, WE’RE TAKING INTERACTIVE 
DESIGN TO A WHOLE NEW LEVEL. IN FACT, YOU’LL FIND US PLANNING 
AND DESIGNING TODAY’S MOST INNOVATIVE WEB USER INTERFACES FOR 
CLIENTS RANGING FROM WORLDWIDE BRAND LEADERS TO CUTTING-EDGE 

startups. You’ll also find an atmosphere where progressive 

THINKING, CHALLENGING PROJECTS AND CONSTANT LEARNING HAPPEN 
EVERY DAY. 


Web Art Directors 


You'll provide overall art direction, while assisting in managing project teams, as well as collaborating and 
managing client relationships. This is an excellent opportunity for advancement to a Creative Director role. 
To qualify, you'll need a minimum of 3-5 years' professional design experience, an outstanding portfolio 
and technical proficiency in key web design applications including advanced html. Positions are available 
throughout the U.S. Travel and/or relocation may be required. Total compensation is between $80—$150k. 


Web Designers 


Individuals must have a design degree or equivalent professional design experience, an outstanding portfolio, 
proficiency in key Web design applications and a strong work-hard-for-great-rewards attitude. Positions are 
available throughout the U.S. Travel and/or relocation may be required. Total compensation is between $50-$100k. 

Please send URLs, design samples and 
resumes to: t.longd@cmgisolutions.com. 

No PHONE CALLS, PLEASE. 


cmg 


—— 


Your Future Career 
in Computers? 

A college degree in Information Systems fromAICS 
can make it happen! 


Prepare for one of the 3.1 million new IS jobs 

All programs distance learning 

Study from your home or office at your convenience 

Approved by more than 330 companies 

Follows AIS/AITP industry guidelines 

Career-paced concentrations in networking, 
e-commerce, and programming. 

B.S. and M.S. in Computer Science also available 

BtK) ) Free catalog: 1-800-767-AICS (2427) 
or visit is.aics.edu 


j Dean of the School of Art. The Studio consists of more than 40 Macintosh I 
I computers, plus NT and SGI units. Peripherals include high-end flat-bed j 
I scanners, Iris and large format inkjet printers and both color and black £ 
j white laser printers. The Director's primary duty is the administration of I 
■ the facility and includes the following: Acting as liaison between the lab 
1 and numerous vendors and contract providers as well as other depart- 
| ments within The Cooper Union's Schools of Art, Architecture and I 
I Engineering and administrative offices, supervising the technical staff, 

I overseeing inventory and purchasing, conducting continuous hardware I 
I and software research, providing instruction and assistance to students 
I and faculty members and maintaining a secure, efficient facility. In addi- 
| tion, the Director should be capable of offering advice to students and fac- j 
j ulty in support of their class projects as related to print, the web, digital 
photography, animation and a/v. Previous experience teaching Mac and 
other computer platforms required. A Bachelor of Fine Arts degree or high¬ 
er is preferred along with proven experience in college lab administration. 

j Please submit cover letter and resume to: 
i Mr. John J. Maher, Director of Budget & Personnel 
I The Cooper Union 
I 30 Cooper Square 7th floor 

] New York, NY 10003 Please no phone calls. The CU is an AA/ EOE by choice. | 

. 































We Create Full Color Custom Postcards To 
Promote Your Business, Services & Designs • Feature 
New Products & Technology * Drive People To 
Your Website • Ideal For Direct Mail, Hand-Outs, 
Follow-Up Cards & More! • For More Information 
& FREE Samples, Check Out Our Website Or Call f 


www. modernpostcard. com 


WIRED, the Market Leader, Continues 
To Experience Tremendous Growth: 


Newsstand sales are up 26% over last year 
Subscriptions are up by 50,000 plus per issue 


WIRED MARKET is Distinctive, Providing a 
Unique and Effective Platform For 
Advertisers: 


WIRED Market has grown significantly - ad pages 
have increased 51% YTD 


WIRED Market is the most cost-effective way to 
reach the most connected and powerful audience 
with your advertising message. 

Source: Publisher, December 1999 


GetBot - Now you can batch download from the Web. 
Easily gel all the pictures on a page, or every MP3 
in an entire site. Get your copy now at getbot.com 


rspiitBPabsIc 


Sendpad.com- Send anonymous e-mail right now, 


WWW.MALESSENTIALS.COM (Toll Free 877-G02-MALE) 
Rogaine & Minoxidil - lowest prices, rapid delivery 
FREE Membership saves you even more! 


Full Color 
piomo cat< 


Does Tylenol "Kill the Pain?' 

u ww. rozdi m on. com 


Immortality Awaits. 8,500 physicians of the American 
Academy of Anti-Aging Medicine want von to join us. 
wivw.worldhealth.net 773-528-4333 


adilo.com 

your personal, portable presence 


lnternetWriters.com - web copy, press release, 
sales letters. We help you explain, persuade, 


NuWebLife.com - free email, free games & planner 
THE ULTIMATE LIFE PORTAL - 
Money! Freedom! Choice! Now! 


MOM & POP WEBSITES- 

Get exposure to thousands by offer 
coupons as prizes on our garaesite 
gamehost@ccishgames.com 


Hi Tech Headhunters, Internet Consultants 

www.atonzoya.com 


summersoftlabs.com - PROTECT 1.0: Fractal en< 
HWP BLO: QUICK app. dev. w/ DHTML & 
Windows funcs!! 


144-loans.com - 

Loans to founders, insider 


■s, and affiliates of US put 
companies, secured by Rule 144 restricted stock, 
Tel 305.933.4893 


WWW.JRTVIRGINIA.COM 

Where America Shops For Furniture! 


Eclectic Internet Radio 

www.gogaga.com 


ALL MALE CHAT LINE 

LIVE CONVERSATION 


1 - 800 - 676-6766 

$2.00/min. Discreetly charged to Visa/MC 


S1.49 min. Discreetly charged to your telephone. Callers 18+. 
Touch Tone Phone Required. Compuline Reno, NV 





















ONLINE SHOPPING 



Nine Reasons Crutchfield is the “Best of the Web 


“ ‘Best of the Web’ for Consumer Electronics shopping 

U.S. News and World Report 

Absolutely the best brand selection C You can save hund 

on the net, all factory-authorized; U specials - updated 

no “grey market” goods. |tems are jn . stock 

Glossaries, FAQs, expert tips - more directly from Crutcl 

ta. 160 articles to help you choose _ , 

anti use your gear. tf shipping is sRrndar 

Free custom kit and vehicle-specific c . 

installation instructions with your Q TottlSa 

car stereo porchase. - J FREE Return SI 

Online “Audio Component Selector” '( 
shows you exactly which gear will fit 
your car, truck or van. 

Free, lifetime, toll-free, expert 
technical support - available 
days, nights, and weekends. 

www.crutchfield.com/wir 

Home Audio ■ Car Stereo ■ Video ■ Home Theater 

Want a FREE copy of our 148 page catalog? Call: 1-888-292-2575. 


► 


Visit the address below before 7/31/00 and 
get a Special Bonus with your first order! 


www.interland.com 


www.datapipe.com 


www.aitcom.net 


www.intergate.net 


www.domaindirect.com 


modernpostcard.com 


easyspace.com 


artprema.com 


www.biomorphdesk.com 


www.powersurge.net 


www.hostway.com 


ConcentricHost.net 


www.imconline.net 


www.worid.topchojce.com 


:ooper.edu 


www.univenture.com 


www.crutchfiled.com/w 


DULY ADLINKS 


Advanced Internet 
Technologies, Inc. 


Interland 


Datapipe 


Internet Gateway 


Domain Direct 


AICS 


Modern Postcard 


NetNation 


Biomorph 


Power Surge 


Hostway 


Concentric Networks 


Top Choice Systems, Inc 


Univenture 


Innerhost 


Crutchfield 
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An Amazing 
Place... 

Don’t let it 

VANISH WITHOUT 
A TRACE. 


1.800.CALL.WWF 
www.worldwildlife.org/act 



WWF 



























Colophon 

Wired is designed and produced digitally. 

Our thanks to the makers of the following: 

Hardware 

Apple Power Macintosh G3 and G4 desktops, iMacs, and PowerBook 
computers; Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and 
Vision 35 scanners; Radius PrecisionView and IntelliColor monitors; 

Sony monitors; Hewlett-Packard LaserJet printers; Xerox Regal 5790 
digital color printer/copier with SuperMac Splash; Canon CLC 1150 
digital color printer/copier with ColorPASS-V55 Fiery; APS, MicroNet, 
and La Cie storage media; Iomega Zip and Jaz; La Cie CDRs; Quantum 
DLT autoloader; Hammer Storage RAID drives. 

Software 

Word processing and tracking: Microsoft Office 98. 

Page layout, illustration, and graphics support: QuarkXPress; 

Adobe Acrobat, Dimensions, Illustrator, Photoshop, and Premiere, and 
Streamline; Equilibrium DeBabelizer; Macromedia Fontographer. 
Typography: Text: Adobe Myriad and Wiredbaum; Heds: Adobe, 
FontShop, FUSE, HoeflerType Foundry, House Industries, ICG, [T-26]. 
Networking: Cisco enterprise routers and switches; 3Com hubs; 

Apple Work Group Servers with AppleShare IP; Shiva LanRover D56; 
3Com modems; Dantz Retrospect 4.2; Netopia Timbuktu Pro 5.2.1; 
Qualcomm Eudora Pro 4.2.2; Neon Software's CyberGauge 2.2.1; 
Dartmouth College's Intermapper 2.1.1; Sustainable Softworks' 
IPNetMonitor 2.4; Peter Lewis'Anarchie 3.6.2; InTrec Software ProTerm 
1.2.5; AG Group's EtherPeek 4.0.1; Aladdin Systems' Stufflt Deluxe 
5.1.2; Jim Matthews' Fetch 3.0.3; Microsoft Internet Explorer 4.5; 
Netscape Communicator 4.72. 

Electronic prepress and printing by Quad/Graphics Inc., 

Saratoga Springs, New York. 

Color separations are made on a Linotype-Hell ChromaGraph S3900. 
Initial color corrections are performed on Apple Power Macintosh G3s 
in Adobe Photoshop and then proofed on the paper stock using a 
Kodak Approval digital color-proofing system. Additional electronic 
prepress is performed in-house at Wired using scans from the S3900 
and Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and Vision 35 
scanners. Composed pages are converted to PostScript through a 
Scitex Brisque and translated into Scitex language using software 
version 2.2. Composed digital proofs are submitted for final approval. 
Final images and text are electronically imposed using a Creo Thermal 
Platesetter 3244. Printed on multiple Heidelberg Harris M-1000B web 
presses and bound on a Heidelberg Harris Falcon 232 Perfect Binder. 
Printed on paper from Biandin and Inter Lake Papers. 

Cover: 146#8 Consol Brilliant Dull Cover;Text: 40# UPM Ultra Silk. 
Recommended by the Wired staff: 

Oberto Teriyaki Natural Style Turkey Jerky,"tasty and fat free"; StarFire 
LightBlaster,"kills zombies dead"; Kiehl's Coconut Deluxe Hand & Body 
Lotion with Aloe Vera & Oatmeal,"oooh, tropical"; Sony 900 MHz Digital 
Spread Spectrum speakerphone,"sparkly"; Audi TT Quattro,"fast, flash"; 
www.lovings.com, "member of the San Francisco Convention & Visitors 
Bureau"; Gus Gutz,"the coolest, grossest toy with 12 removable organs"; 
Preference Multilayer Embossed White Bath Tissue,"perfect for privacy 
shields"; Tim O'Brien, The Things They Carried, "hallucinatory"; Wellbutrin®, 
"significantly less orgasm dysfunction than Zoloft"; Broadcast, The Noise 
Made By People, "haunting"; The Powerpuff Girls Buttercup talking plush 
doll,"I think they're asking for a heinie whuppin'!" 
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“RETURN TO SENDER” 

The Wired "Return to Sender" Contest 
Official Rules 

NO PURCHASE NECESSARY TO ENTER TO WIN 

The Wired "Return to Sender" Contest is sponsored by Wired, 520 Third Street, 

Third Floor, San Francisco, CA 94107-1815 ("sponsor"). 

Eligibility: Contest is open to residents of the United States and Canada (excluding 
Quebec), except employees of Wired. Enter by sending in your postal art (any mailable 
object) for consideration, along with your name, address, email address (if any), and 
telephone number, to 

Wired 

520 Third Street, Third Floor 

San Francisco, CA 94107-1815 

Entries for the October issue must be received no later than June 30. One winner will 
be chosen based on the most unusual entry on or about July 10. One entry per person 
permitted. All entries become the property of the sponsor and will not be acknowledged 
or returned. All decisions by the judges are final. Grand prize (1):one (1) W/red T-shirt 
(approximate retail value $30). Void in Puerto Rico, the Canadian province of Quebec, and 
where prohibited. If the winner is a resident of Canada, the winner may be required to 
correctly answer a time-limited arithmetical skill-testing question. Subject to all federal, 
state, local, and provincial laws and regulations. Income and other taxes, if any, are sole 
responsibility of the winner. 

For name of the grand prize winner, send a self-addressed, stamped envelope to 
Wired "Return to Sender" Contest Winner (October), 520 Third Street,Third Floor, San 
Francisco, CA 94107-1815 after July 10. 

Acceptance of the grand prize prize constitutes consent to use the winner's name and 
likeness for editorial, advertising, and publicity purposes without further compensation 
(except where prohibited by law). 
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WHAT: 

Rapid Prototype Array 

HOW: 

The prototype allows researchers to refine the 

WHERE: 

Russell Reservation, Lafayette, California 


signal-processing systems and control software 
that make this array of standard 12-foot 

WHY: 

The seven-dish configuration is a test bed for 
scientists developing SETI's IhT (One Hectare 
Telescope), a $25 million large-array radio scope 
to be completed in 2005. The 1 hT - a network 


Orbitron TVRO mesh antennas work together as 
a single instrument. Engineers will also test the 
mechanical systems that rotate the dishes and 
other elements of the back-end electronics. 


of hundreds of dishes - will supercharge the 
search for extraterrestrial intelligence, scanning 
billions of frequencies and listening for even the 

WHO: 

SETI Institute, in partnership with the 

UC Berkeley Radio Astronomy Laboratory 


weakest pulse and continuous-wave signals. 

MORE: 

www.seti.org 
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Introducing the remarkably agile, entirely new 2001 Aurora 



Race-inspired 250hp, 4.0-liter DOHC V8 engine*: standard 

Magnasteer®variable assist power steering: standard 

Full function traction control and Precision Control System": standard 

Performance-rated low-profile Michelin tires: standard 

Tri-link independent rear suspension: standard 

Electronically controlled 4-speed automatic transmission: standard 

Magnesium cross-beam structure and Elastomeric Steering Column isolation: standard 

Cockpit-inspired command center with real burled walnut trim: standard 

Obsession: standard. 



1-877-438-AUR0RA 


Available 2 1 5 h p , 3.5-liter DOHC V6 engine 












SIP RESPONSIBLY. 



N? TEN. THE WORLD’S ONE TRUE SUPERPREMIUM GIN. THE ONLY ONE MADE WITH FRESH BOTANICALS IN THE 
HEART OF THE GIN, THE KEY TO A TRULY FRESH MARTINI. DISTILLED ONLY IN SMALL BATCHES, IN OUR N? TEN 
SWAN-NECK STILL. EXCEPTIONALLY SMOOTH WITH A SUBTLE HINT OF CITRUS. FROM TANQUERAY LONDON. 


Imported English Gin, 47.3% AIc.Vol. (94.6°), 100% Grain Neutral Spirits, ©2000 Schieffelin & Somerset Co., New York, NY 













